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Chairman of the Councii—§IR ANTONIO BRADY. 
Tue various efforts which have been made, and the 
numerous influences now at work to injure, if not to 
destroy, Patent Rights; the inefficiency of the many well 
intended, but ill considered, schemes of Patent Law Re- 
form which have from time to time been suggested, and 
the tendency of which has generally been to prejudice the 
Inventor, without advantage to the Public; together with 
the p so essentially involving the interests of 
inventors which have already taken place in Parliament, 
show the necessity of an immediate and active co-operation 
on the part of those interested in Inventions and in Patent 
Property, and that an Association for the Protection and 
Defence of Patent Rights is urgently needed. This Insti- 
tute has, therefore, been established for the purpose of 
uniting and organizing the influence of Inventors, Paten- 
tees and others. Its objects are :— 

lst. To protect Inventors’ interests and defend the pri- 
vilege of obtaining her Majesty’s Letters Patent. 

2nd. To promote improvements in the Patent Laws. 

3rd. To facilitate the diffusion of information with refer- 
ence to Inventions and other subjects beneficial to Inven- 
tors and Patentees. 

The qualification for Annual Members of the Institute 
is a yearly Subscription of One Guinea, and for Life Mem- 
bers a single payment of Ten Guineas. : 

Persons desirous of becoming members are requested te 
forward their names and addresses to the Secretary. 
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- To obtain Patents for Inventions in this and other 
Countries at fixed and moderate charges. 
To Register Designs. 
To Sell and License Patented Inventions. 
To form Public Companies, or otherwise arrange for the 
Public Introduction of Patented Inventions. 
To furnish advice and Professional Assistance in de- 
veloping Inventions. 
To collect Evidence, Arbitrations, and otherwise 
assist Inventors in maintaining their rights. 
A Handbook gratis on aE to 
THOMAS MORGAN, 
Secretary 
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HE LAW OF PATENTS ' FOR 
INVENTIONS. By F. W. Campin, of Gray’s Inn, 
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CIENTIFIC HANDICRAFT.—Apparatus 


for Experiments in Mechanics, Iydrostatics, 
Hydrodynamics, and Pneumatics, with structions 
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souTHByY’s PATENT, 
WHICH SECURES 
PERFECT VENTILATION, 
A 7lb. Juint Roasted to Perfection fur One Half- 
penny. 
Selected by the Commissioners for the International 
Exhibitions, 1871 and 1873. 


A pennyworth of Gas, perfectly consumed and 
economised as it is under this Patent, does as much 
work as sixpenny-worth of Coal. 


Positive immunity from every trace of smell or 
smoke is combined with perfect simplicity. 
ROASTERS, from 10s. 6d. to £1 ds. 
RANGES, £2, £3 10s., £6. 


Estimates given for Fitting-up Hotels, Restau- 
rants, and Large Establishments. 


TO BE HAD OF ALL IRONMONGERS AND 


GASFITTERS. 


Worxs—2, BASSETT STREET, MALDON 
ROAD, KENTISH TOWN, N.W., 


Where the Apparatus can be seen in operation ; and 
at Mr. Woopcock’s Offices, 


23, ABINGDON STREET, WESTMINSTER, 


*,* In this list (Com.) means Invention communicated 
from abroad. 
Further information, as to the ae of these Patents by 


Notice to Prozeed, Sealing, and Specifying, can be ob- 
tained at the Office, 21, Cockspur-street, Charing Cross. 


On July 14th.—2415 to 2431.—W. H. Gillespie. 
Instantaneously arresting the motion of tram- 
way cars— R. Bouju. Apparatus for the 
manufacture of cardboard and paper pulp from 
vegetable plants and filamentous and fibrous 
shrubs. (Complete specification.)—W. May. 
Metal boxes or cases, and machinery for manu- 
facturing the same and similar articles.—F. 

Cole. Crushing and reducing to impalpable 
powder baryta, cocoa, refined sugar, and 
similiar substances, both vegetable and mineral. 
—P. Salmon. Steam boilers and gas apparatus, 
and gas engines and boilers, and apparatuses 
connected therewith, to warm, ventilate, light, 
signal, and break in or on railway carriages and 
other vehicles.—A. M.Clark. Improved tooth 
brush (com.) (Complete specification.)—W. H. 
Baxter. Self-acting, weighing, and measuring 

machines, and apparatus connected therewith.— 
W. Hackney. Ingot moulds for casting steel 
and other metals.—E. L. Macdonell. Apparatus 
to be attached to railway trains for the p 
of preventing er diminishing the effects of 
collisions, and thereby promoting the safety of 
the public travelling on railways.—J. J. 
Richardson. Machinery or apparatus for manu- 
facturing hackle, gill, card, or other pins and 
teeth used in machinery for preparing woollen, 
cotton, flax, or other fibrous substances.—F. J. 
Fahlman. Apparatus applicable to closets and 
portable commodities. —T. H. P. Dennis and C. 
Portway. Glass orchard or green-house.—A. 
M. Silber. Construction of burners for the 
combustion of gas.—M. Mathews. Method of 
and apparatus fur producing watermarks upon 
paper.—J. Ellison. Machinery or apparatus for 
crushing or breaking stone, ore, quartz, or other 
hard substances G. M. Phelps. Printing 
telegraphs.—J. F. Wanner. Manufacture of 
trimmings. 

On July 15th.—2432 to 2443.—G. Whight. Rail- 
way rails and spikes for securing the same, and 


for other like purposes (com.)—G. Whight. Grate- 
bars for steam boiler and other furnaces (com ) 


F..P. Warren. Cooling the interiors of railway — 


carriages and other vehicles, and apparatus and 
arrangements for the purpose.—R. A. Fisher. Pre- 
venting iron and steel from wust:ng away by oxide - 
tion, corrosion, or othercauses, thereby preventing 
incrustation in steam boilers and water tuyer+s 
specification.) —G. H. Swonnell. 

leating malt kilns.—J. Jabor. Cooking app - 


ratus.—J. H.Johneon. Steam washing apparatus . 


(com.)—A. R. Donisthorpe, G. E. Donisthorpe, 
. A. W. Clarke, W. H. Snowden, and B. 
Dearden. Manufacture of mixed yarns cf 


hIGHTS 


4 
4 
i 
J 
J 
Where Mr. SouTHByY can b by appoiut- | 
ohh. 
~ 


154 


Oct. 1, 1873. 


miachines.—R. Knott. 
other foul 


On July 16th.—2444 to 2463.—H. Hewitt. Pen- 


holders. —E. J. W. Cooke and J. I.. Emary. 
Construction of telescopes, microscopes, cameras, 
and other optical instruments.~ 8. E. Holten 
and F. H. Varley. Counting, indicating, and 
signalling apparatus, partly applicable to horo- 
logical instruments.—P. Wilson. Double-drill 
plough, parts of which are applicable to other 
agricultural machines.—R. U. Etzensberger. 
Apparatus and arrangements for making infu- 
sions or extracts from substances.—W. Weldon. 
Absorbing dilute chlorine, and apparatus for 
that purpose.—E. C. Hamilton and W. R. 
Preston. Manufacture of artificial manures — 
E. Helm. Looms for weaving.—R. Harwood, 
G. Harwood, J. Scholes, and T. Seymour. Flues 
of steam boilers for effecting the economy of 
fuel.—J. Somerville and J. Robinson. Appa- 
ratus for discharging gas retorts. —F. Jacobson. 
Clarification and purification of sewage and 
the discharges of polluted waters from paper 
mills, printing works, dye works, and other 
factories means of precipitation.—F. 
Jacobson. Clarification and purification of the 
polluted discharges from paper mills, printing 
works, dye.works, and factories by means of 
precipitation.—N. S. Walker. Bale tie or 
buckle.—P. R. de F. d’Humy. Inkstands.— 


T. F. Lynch. Infants’ feeding bottles and caps | 


or covers for the same.--J. W. Mercer. 


Printing machines.—S. Thompson. Ice pre- 
servers or refrigerators.—J. H. Johnson. In- 
jectors for feeding boilers. (com.)—B. F. 


Weatberden, Ion, J. Colborne, and F. L. 
Barrington. Self-acting machinery or apparatus 
to be employed conjointly with a certain motive 
power for propelling ships and other navigable 
vessels, or for similar purposes.—J. Hickiseon. 
Teats, rings, and other articles sucked by 
infants. 


On July 17th.—2464 to 2471.—I. Bradley. 


Manufacture of solid-headed -metallic cartridge 
cases (com.)—P. R. de F. d’Humy. Tea or 
coffee caddies or canisters.—H. Bezer. Means 
and apparatus for registering the distance tra- 
velled by each person in any vehicle, the dis- 
tance passed over by the vehicle itself, and the 
time occupied by the journey.—W. A. Lamb. 
Floating docks or apparatus to facilitate the re- 
on of ships or vessels—J, H. Banks. 

roduction of printing surfaces and of engraved 
metal surfaces, applicable for other purposes.— 
P. Gamboni. Apparatus for producing and 
maintaining motive power, or assisting to pro- 
duce and maintain such power.—E. G. Wright. 
Apparatus for cutting or reducing brewers’ 
finings, applicable for other purposes.—J. A. 
Muller. Apparatus for measuring and register- 
ing the flow of water and other liquids, 


On July 18th.—2472 to 2480.—A. Gow. Manu- 


facture of bichromate of potash, or salts of 
similar commercial properties. —W. R. Harris. 
Means for facilitating the formation of wheel 
segment and rack patterns or models, or the 
production of toothed wheel segments and rack 
castings.—G. Moore and B. C. Le Moussu. 
s‘rocess of engraving on metal plates in relief.— 
D. O. Macomber. Rendering wood uninflam- 
mable.—W. Webster. Flat irons.—B. J. B. 
Mills. Carding engines, part of which improve- 
ments is applicable to other machines for comb- 
ing fibrous materials (com.)—J. Poole. Billiard 


or dining tables, also suitable for other tables, 


bedsteads, or purposes requiring varied heights. 
—J.H. Johnson. Treatment of peat, and the 
machinery or apparatus employed therein (com ) 
—W.H. Thomas. Refrigerating apparatus ap- 
plicable for preserving f.od and other purposes. 


On July 19:-h.—2481 to 2498.—F, P. H. Vaughan, 


F.C.S. Construction of tuyeres or nozzles for 
blast furnaces, and the mc de of fixing the same 
(com.) (Complete specification.)—D. C. Knab. 
Mode of utilizing all the products of distillation 
of combustible, vegetabie, and animal matters 
in the production of gas.—S. H. F. Cox. Ap- 
paratus for separating from each other matters 
of different densities or specific gravities.—A. 
de 8. A. e C. C. de Penamacor, A. P. de 8. e 
Castro, and T. 8. Hoperafs. Production of 
citric acid, tartaric acid, and a!cohol.—G. Sir- 
taine. Method of cleansing wools from burr 
and seeds, and for the disintegration of veget_ 


On Jul 


able matters generally.—J. H. Johnson. Ob- 
taining motive power, and the machinery or ap- 
paratus employéd therein (com.)—J. H. John- 
son. Manufacture of steel (com.)—F. Harrison. 
Cement for joining leather, wood, china, glass, 
and other articles.—M. Clark. Drying stones 
employed in the manufacture of turkey-red 
yarns and woven fabrics.—A. Iloyois. Steam 
engines. —C. L. Livtard. Gas burner with 
lateral and covered jets.—J. Russell and G. 
Dominy. Appliances for winding and preserv- 
ing velvet and other ribbons, lace, trimmings, 
and other like articles.—J. H. Garey and A. W. 
Turner. Steam engines.—F’. Wirth. Slide and 
cylinder-lubricating apparatus for locomotives 
and steam engines (com.)—E. R. Coyswell. 
Life preservers.—W. R. Lake. Machinery for 
spinning wool (com.)—H. Kesterton. Construc- 
tion of steam boilers.—J. L. Clark and J. Stand- 
field. Hydraulic apparatus. 


21st.—2499 to 2503.—T. R. Harding 
and T. W. Harding. Machinery for pointing 
wire used in the manufacture of needles, pins, 
card or hackle teeth, and for other purposes.— 
A. Neubecker. Refrigerators or apparatus for 
ceoling worte.—U. J. Smith. Cards used for 
clothing the card cylinder of carding engines 
com.)—A. J. Eastwood and R. Aimsworth. 
Inchinery for cleaning the surface of cloths 
and hides.—C. G. Wheeler. Apparatus for 
distributing water and regulating and con- 
trolling the passage of fluids through pipes or 
tubes. 


On July 22nd.—2504 to 2512.—J. Sault. New 


and useful machine for spreading silk. (Com- 
plete specification.)—J. Coley, J. G. Robson, 
and J. Price. Apparatus to be used in connec- 


- tion with rotary puddling furnaces.—J. Imray. 


Rock-drilling apparatus (com.)—T. Rowan. 
Manufacture of fabrics usabie as floor-cloths and 
otherwise.—S. C. Lister. Combustion of fuel. 
—J.H. Wilson. Spring scrapers for cleaning 
boiler and other tubes. —P. Thomason. Manu- 
facture and forging of railway and other car- 
riage axles, and machinery therefor.—W. E. 
Newton. Steam generators (com.)—G. P 
Spooner. 
railway carriages. 


On July 23rd.—2513 to 2523.—M. Mackay. 


Composition or compositions to be applied to the 
insides of casks and others vessels. KE. Bacon, 
jun. Bottles—M. V. Jones. Screw propellers. 
—J. Arnold. Manufacture and material for 
bandages, padding, bedding sheets, padding for 
splints, for splints themselves, an other 
purposes.—G. Tidcombe. Means or apparatus 
employed in the manufacture of paper.—C. 
Hodgson. Suetainers for sashes, doors, sluices, 
and other similar sliding bodies.—C. C. Wyllie. 
Application of a new material to the manufac- 
ture of paper.—H. Batt. Machinery or apparatus 
for hoisting building and other materials, or for 
raising and lowering heavy weights.—H. 
Hathaway. Construction of furnaces.—H. W. 
Pendred. Means of apparatus for regulating 
the action of screw shafts, and for preventing 
breakage or damage to the engine or its appen- 
dages from “ lash.’”’—F. G. Fleury. Domestic 
refrigerating apparatus for making ice and other 
purposes. 


On July 24th.—2524 to 2533.—R. Nicholson. 


Machinery or apparatus for charging and dis- 
charging gas retorts, and apparatus connected 
therewith.—F. W. Stoker. Manufacture of 
rails.—J. J. Eamonson. Sash and other weights. 
W. H. St. John. Processes for purifying illu- 
minating gas, and apparatus therefor. (Com- 
specification.) —F. W. Follows and J. Bate. 
achinery for cutting and prepariug gorse and 
other vegetable, animal, and mineral substances. 
W. Young. Reaping and mowing machines.— 
J. A. McKee. Cruet glasses—W. A. P. La 
Grove. Mechanical dancing toy.—W. White. 
Treatment of sewage and cesspool water.—W. 
Turner. Machinery for spinning, doubling, and 
twisting wool, cotton, silk, or other fibres. 


On July 25th.—2534 to 2545.—J. Roby. Treatin 


sewage and other foul liquids for the economi 

removal and utilisation of soluble and suspended 
impurities contained therein, and apparatus for 
the same.—J. Richardson. Superseding the use of 
privies and ash or dust pits, thereby preventing 
the escape of all noxious and offensive matter 
into wells, foundations, and dwellings, and 
avoiding the expense and unpleasantness of 
cleaning out the same.—P. R. de F. d’flumy, 
Calendars or date indicators.—J. 8, Mignot. 
Manufacture of twilled fabrics for covering 


Coupling and buffing apparatus for 


umbrellas, sunshades, and parasols.—J. Cum- 
ming. Apparatus for separating sheets of paper 
or other similar substances from a pile, and 
feeding or moving them into or through printing, 
folding, ruling, embossing, envelope-making, 
and similar machines, and for ruling or staining 
such substances.—-W. Ashton. Jerambulators, 
—A. Granville and E. E. Johnson. Treating 
cotton waste, hair, wool, and oleaginous seeds 
for the removal of oil or , also applicable 
for the same purpose to hides and skins, and in 
preparing the same for tanning, and for pre- 
venting mildew in cotton and other fabrics, and 
apparsres for such purposes.—E. Lord. Ma- 
chinery for grinding and pulverising.—J. E. H. 
Andrew. Machinery for twisting, rolling, and 
compressing tobacco and other substances.—T. 
A. Hedley. Manufacture, combination, and 
purification of gases for lighting and heating 

ur , aud the apparatus employed therein.— 
E. . Main. Sanitary safety valve for prevent- 
ing the admission of foul air and gases into 
dwelling-houses, and their escape from common 
street sewers and drains.—H. B. Greenwood. 
Method of and apparatus for applying elec- 
tricity to locks for operating and securing the 
same. 


On July 26th.—2546 to 2558.—C. I. Spencer. 


Sleepers and fish-joints for permanent way of 
railways (com.)—H. H. Murdoch. Combined 
machine for winnowing, cleaning, and sorting 

rit, grain, corn, and other seeds (com.)—C. 

rakell. Apparatus to be applied to looms for 
weaving velvets and other pile fabrics for the 
purpose of cutting or forming the pile as the 
fabrics are being woven.—J. M. Lambert. 
Manufacture of leather hose and other rivetted 
Jeather goods, and apparatus employed therein.— 
B. J. B. Mills Apparatus to stop the motion 
of cages or loads down mines and other places, 
aud on inclines (com.)—W. Richmond. Con- 
struction of chaff cutters.—H. Bazin. Con- 
struction of ships, and their mode of propulsion, 
for facilitating navigation and augmenting 
speed. (Complete specification.)—J. Snowball. 
Signal wire Canning and 
E. J. Mayor. Telegraphic apparatus.—T. Bb. 
Bishop. Attachments for sewing machines 
(partly com.)—F. J. Pearce and C. C. Pearce. 

astener for window sashes and casements.—W. 
R. Lake. Drying houses, rooms, or kilns (com.) 
—J. G. Tongue. Steam boilers, and apparatus 
for governing the action of throttle valves 
(com. 


On July 28th.—2559 to 2566.—R. Aytoun. 
_ Method of impelling or ae railway trains. 


—J.G. Tongue. Steam engines and pistons 
(com.)—J. ‘Scattergood. ilway spikes.—F. 
Rahles and J. D. MacKenzie. Bells or bar-bells, 
and apparatus connected therewith.—B, Donnet. 
New loom.—T. Pickles, 8. Smithson, and C. H. 
Pickles. Apparatus employed in dyeing fabrice. 
—H. Halliday. Buckle or clasp for braces, 
belts, garters, and any other band when soft 
material is used.—J. B. Dowdall. Apparatus 
for signalling to the driver or conductors of cabs, 
carriages, and other vehicles. 


On July 29th.—2567 to 2576.—W. Leech. Me- 


thod of preserving wood from the ravages of 
white ants and other insects by the application 
of certain chemical solutions Lora) (Complete 
specification.) —T. Walker. Electrical apparatus 
applicable to telegraphy and other purposes.—S. 


Farron. Constraction of ‘or taps.—J. 
Cooke and George Hibbert. “Turbine water- 
wheels.—W. W. De La Rue. Construction of 


rotating calendars.—A. V. Newton. Apparatus 
for filtering liquid and gaseous bodies, which 
apparatus is applicable to the washing of clothes 
and other fabrics (com.)—P. G. Brunton. 
Steam engines, partly applicable to pumps.—F. 
J. King. Separating zinc, copper, or other 
ores or materials from carbonate of iron.—J. 
Wotherspoon and J. Coey. Packing butter for 
preserving it during transport or when stored. 
—W. H. Davies and F. W. Higgins. Elec- 
trical telegraphs. 


On July 30th.—2577 to 2589.—A. Jaynor. Pneu- 


matic telegraphic apparatus for transmitting 
messages or signals for ships, hotels, and other 
similar purposes.—J. Horrocks. Furnaces of 
steam generators, which improvements are or 
may be also applicable to furnaces for other pur- 
poses. —J. Woodley. Means or apparatus for 
trussing casks.—T. Black. Valves for steam 
engines, and apparatus or mechanism connected 
therewith.—J. Stephens. Treatment of excreta, 


(Continwd on page 165.) 
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BRITISH ASSOCIATION, 1873. 


The meeting of the British Association which has just 
terminated is perhaps most notable as one of those in which 
solid scientific work, rather than sensationalism, has been the 
order of the day. It is, nevertheless, noteworthy in regard to the 
suggestion made by the President in his opening address, that, 
in this country, special provision should be made for higher 
education in science (technical inclusive), distinct and separate 
from our ordinary universities and colleges. We joyfully hail 
this utterance of Professor Williamson’s (the president), as a 
recognition of the claims of Technological Education and 
technologists, such has we have been for some time past striving 
to bring to a practical solution ; though we do not agree with the 
Professor in his views with regard to there being any great 
necessity for establishing separate universities and colleges, for 
teaching abstract or high class science per se, for, on the contrary, 
we consider that men of science of the highest type should 
possess a very considerable amount of knowledge of every branch 
of human learning; hence to them a university career in the 
present sense of the term must, therefore, be advantageous; 
in fact, the special colleges are needed for the advancement of 
practical science. by improving the operations of the workshop, 
ant the mental and industrial elevation of our workers. In short, 
we want a somewhat similar system applied to all arts and avyoca- 
tions which now exists in the medical profession, namely, training 
in special technical schools or colleges alone; or at option, of 
its combination with the ordinary university training. Viewing 


the proceedings of the British Association in this way, we have 


given them a place on our first page. 


Proceedings of the Association. 


At the meeting of the British association, on Sept. 18th, at Bradford 
Dr. A. W. Williamson, F.R.S., delivered the opening address, a& 
president. After alluding to the fact that, but for the ill-health 
of Dr. Joule, he would have been a listener merely, upon that 
occasion, he proceeded as follows: ‘‘ For a good many years past 


chemistry has been growing at a more and more rapid rate. I . 


could not, if I would, give you to-night an outline of the chief 
newly-discovered compounds, with the various changes which they 
undergo, describing each of them by its own name (often a ve 
long one) and recording the specific properties which give to eac 
substance its highest scientific interest. But I am sure that you, 
would not wish me to do soif I could; for we do not meet here to 
study chemistry. I conceive that we meet here for the purpose of 
considering what this wondrous activity in our science means, 
what is the use of it, and what we can do to promote its advance- 
ment. Now, since the father of modern chemistry, the great 
Dalton, gave to chemists a firm hold of the idea of atoms, their 
labours have been continually guided by that fundamental idea. 
Every chemist who is investigating a new compound ‘takes for 
anted that it must consist of a great number of atom-clusters 
(ealled by him molecules), all of them alike, and each molecule 
consisting of a certain number of atoms of at least two kinds.- One 
of his first endeavours is to ascertain how many atoms of each kind 
there are in each molecule of the compound; and [ want to draw 
your attention to the reasoning by which he judges of the value of 
the experiments when they agree among themselves, and to the 
meaning which he attaches to their result. If the result of his ex- 
periments does not nearly agree with any atomic formula (that is, 
if no conceivable cluster of atoms of the hinds known to be in the 
compound would onanalysis give such results as those obtained), 
the chemist feels sure that his experiments must have been faulty 
—either the sample of substance which he worked upon containing 


foreign matter, or that his analysis was not made with due care. ° 


He sets to work again, and goes on till he arrives at a result which 
is consistent with his knowledge of the combining properties of 
atoms. Every good analysis of a pure compound leads to results 
which approximate to those required by the atomic theory, and 
chemists trust so thoroughly to the truth of that guide, that they 
correct the results of nih analysis by the aid of it. The chemical 
idea of atoms serves for two purposes : 1. It gives a clear and con- 
sistent explanation of an immense number of facts discovered by 
experiment, and enables us to compare them with one another and 
to classify them, 2. It leads to the anticipation of new facts, by 
suggesting new compounds which may be made; at the same time 
it teaches us that no compounds can exist with their constituents 
in any other than atomic proportions, and that experiments which 
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imply the existence of any such compound are faulty. Number- 
less new compounds have been discovered under the guidance o 
the idea of atoms; and in proportion as our knowledge of sub- 
stances and of their properties became more extensive, and our 
view of their characteristics more accurate and general, so were 
we able to perceive the outlines of their natural arrangement, 
and to recognise the distinctive characteristics of various classes of 
substances. Among the improvements of our knowledge of atoms 
which have taken place, I ought to mention the better evaluations 
of the relative weight of atoms of different kinds which have been 
made since Dalton’s time. More accurate experiments than those 
which were then on record have shown us that certain atoms are a 
little heavier or lighter than was then believed, and the work of 
rfecting our observations is constantly going on with the aid of 
better instruments and methods of operation. But, apart from 
these special corrections, a more sweeping change has taken place, 
not in consequence of more accurate experiments interpreted in the 
usual way, but in consequence of a more comprehensive view of the 
best experimental results which had been obtained, and a more 
consistent interpretation of them. Thus the atomic weight of 
carbon had been fixed at 6 by Dumas’s admirable experiments ; and 
it was quite conceivable that a still more perfect determination 
might slightly increase or diminish this number. But those who 
introduced the more sweeping change asserted in substance that 
two of these supposed atoms, whatever may be the precise weight 
of each, always are together, and never separate from one another; 
and they accordingly applied the term atom to that indivisible 
mass of carbon weighing twice as much as a carbon atom had been 
supposed to weigh. So also, with regard to other elements, it has 
been shown that many atoms are really twice as heavy as had been 
supposed, according to the original interpretation of the best ex- 
periments. This change was brought about by what I 
may be permitted to call the operation of stock-taking. 
Dalton first took stock of our quantitative facts im a 
businesslike manner; but the amount and variety of our chemical 
stock increased so enormously after his time that the second stock- 
taking absorbed the labours of several men for a good many 
years. One of the results of our endeavours to classify substances 
according to their natural resemblances has been the discovery of 
distinct family relationships among atoms, each family being dis- 
tinguished by definite characteristics. Now,among the properties 
which thus characterise particular families of atoms, there 1s one 
of which the knowledge gradually worked out by the labours of 
an immense number of investigators must be admitted to constitute 
one of the most important additions ever made to our knowledge 
of these little masses. I will endeavour to explain it to you by a 
simple example. An atom of chlorine is able to combine with one 
atom of hydrogen or one atom of potassium; but it cannot com- 
bine with two atoms. An atom of oxygen, on the other hand, 
can combine with two atoms of hydrogen or with two atoms of 
otassium, or with one atom of hydrogen and one of potassium ; 
ut we cannot get it in combination with one atom of hydrogen 
or of potassium solely. Again, an atom of nitrogen is known in 
combination with three atoms of hydrogen; while an atom of 
carbon combines with four of hydrogen. Other atoms are classi- 
fied, from their resemblance to these respectively, as monads, dyads, ; 
triads, tetrads, &c. The combining value which-we thus recognise 
in the atoms of these several classes has led us naturally to a con- 
sideration of the order in which atoms are arranged in a melecule. 


‘Thus, in the compound of oxygen with hydrogen and potassium each 


of these latter atoms is directly combined with the oxygen, and 
the atom of oxyger. serves as a connecting link between them. 
Hydrogen and potasium have never been found capable of uniting 
directly with one another; but when both combined with one atom 
of oxygen they are in what may be called indirect combination 
with one another through the medium of that oxygen. One of the 
great difficulties of chemistry some few years ago was to explain 
the constitution of isomeric compounds, those compounds, mole- 
cules of which contain atoms of like kinds and in equal numbers, 
but which differ from one another in their properties. Thus a 
molecule of common ether contains four atoms of carbon, ten 
atoms of hydrogen, and one of oxygen. Butylic alcohol, a very 
different substance, has precisely the same composition. We now 
know that in the former the atom of oxygen is in the middle of a 
chain of carbon atoms, whereas in the latter it is at one end of that 
chain. You might fancy it impossible to decide, upon anything 
like consistent evidence, such questions as this; but I can assure 
you that the atomic theory, as now used by chemists, leads fre- 
quently to conclusions of this kind, which are confirmed by inde- 
pendent observers, and command general assent. That these 
conclusions are, as far as they go, true descriptions of natural 
phenomena is shown by the fact that each of them serves in its 
turn as a stepping-stone to further discoveries. Onc other extension 
of our knowledge of atoms I must briefly mention, one which has as 
yet received but little attention, yet which will, I venture to think, be 
found servicable in the study of the forces which bring about 
chemical change. The original view of the conasitution of mole- 
cules was statical; and the chemists only took cognisance of those 
changes of place among their atoms which result in the dis- 
appearance of the molecules employed, and the appearance of new 
molecules formed by their reaction on one another. I had occasion 
to point out a good many years ago that molecules which appeared 
to be chemically at rest are reacting on one another, when in suit- 
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able conditions, in the same kind of way as 
those which are manifestly in a state of 
chemical change. Thus a liquid mixture 
formed from two compounds contains mole- 
cules of four kinds, which we may describe 
as the two materials and the two products. 
The materials are. reacting on one another, 
forming ‘the products; and these products 
are, in their turn, reacting on one another, 
reproducing the materials. If one of the 
products of atomic exchange between two 
molecules is a solid while the other remains 
liquid (as when sodic chloride is mixed with 
silver nitrate), or if one is ous while the 
other remains liquid, so that the molecules 
of the one kind cannot react on those of the 
other kind and reproduce the materials, 
then the continued reaction of the materials 
on one another leads to their complete 
mutual decomposition. Such complete 
mutual decomposition of two salts takes 
place whenever they react on one another 
under such conditions that the pro- 
ducts cannot react on one _ another 
and reproduce the materials; whereas 
partial decomposition takes place when- 
ever the materials form a homogeneous 
mixture with the products. Now, if in any 
such homogeneous mixture more exchanges 
of atoms take place between the materials 
than between the products, the number of 
molecules of the products is increased, be- 
cause more of them are being made than 
unmade; and, reciprocally, if more. ex- 
changes of atoms take place between the 
products than between the materials, the 
nuinber of molecules of the materials is in- 
creased. The mixture remains of constant 
composition when there are in the unit of 
time as many decomposing changes as re- 
producing changes. Suppose that we were 
to determine by experiment the proportion 
between the number of atic tt of the 
materials, and the number of molecules of 
the products, in a mixture the composition 
of which remains constant, and that we 
found, for instance, twice as many of mate- 
rials as of products; what would this mean? 
Why, if every two couples of materials only 
effect in the unit of time as many exchanges 
as every one couple of products, every couple 
of materials is only exchanging half as fast 
as every couple of products, In fact, you 
perceive that a determination of the pro- 
portion in which the substances are present 
in such a mixture will give us a measure of 
the relative velocities of those particular 
atomic motions; and we may thus express 
our result : The force of chemical combina- 
tion is inversely proportional to the number 
of atomic interchanges. Chemists are ex- 
umining the combining properties of atoms, 
and getting clear ideas of the constitution 
of matter. Admitting, then, for the present, 
that such is the meaning of chemical work, 
we have to consider the important question 
of its use. What habits of mind does it 
engender’ What powers does it develop ? 
The requi: ements on the part of an investi- 
gator are accuracy in observing the pheno- 
mena with which he deals, accuracy of 
memory, and accuracy in manual operations 
in all experimental inquiries; many of them 
affording scope for very considerable skill 
and dexterity. These elementary qualities 
are well known to be requisite for success in 
experimental science, and to be developed 
by careful practice of its methods; but some 
higher qualities are quite as necessary as 
these in all but the most rudimentary mani- 
pulations, and are developed in a remark- 
able degree by the higher work of science. 
Thus it is of importance to notice that a 
singularly good training in the proper 
usc of words is afforded by experimen- 
tal chemistry. Accuracy of reasoning is 
no less effectively promoted by the 
work of experimental chemistry. Those 
who tread the path of original inquiry, and 
add to human knowledge by their experi- 
ments, are bound to practice this habit with 
the most scrupulous fidelity and care, or many 


and grave would be the mistakes the 

would make. Another habit of mind whic 

is indispensable for success in experimental 
chemistry, and which is taught by the 
practice of its various operations, is that of 
truthfulness. Error comes before the 
investigator usually in the very garb of 
truth; and his utmost skill and attention 
are needed to decide whether or not it is 
entitled to retain that garb. True ideas of a 
natural phenomenon confirm and strengthen 
one another ; and he who aids directly the 
development of one of them is sure to pro- 
mote indirectly the consolidation of others. 
Each onward step in the search for truth 
has made us stronger for the work; and 
when we look back upon what has been 
done by the efforts of so many workers 
simply but steadily directed by truth 
towards further truth, we see that they 
have achieved, for the benefit of the human 
race, the conquest of a systematic body of 
truths which encourages men to similar 
efforts, while affording them the most 
effectual guidance. Thislesson of theinherent 
vitality of truth, which is taught us so 
clearly by the history of our science, is well 
worthy of the consideration of those who, 
seeing that iniquity and falsehood so fre- 
quently triumph for a while in the struggle 
for existence, are inclined to take a despond- 
ing view of human affairs, and a 
to despair of the ultimate predominance of 
truth and goodness. I believe it would be 
impossible at the present time to form an 
adequate idea of the vast consequences 
which will followfrom the national adoption 
of systematic measures for allowing our 
knowledge of truth to develop itself freely, 
through the labours of those who are willing 
and able to devote themselves to its service, 
so as to strengthen more and more the 
belief and trust of mankind in its guidance, 
in small matters as well as in the highest 
and most important considerations. Che- 
mistry presents peculiar advantages for 
educational purposes in the combination of 
breadth and accuracy in the training which 
it affords; and I am inclined to think that, 
in this respect, it is at present unequalled. 
There is reason to believe that it will play 
an important part in general education, and 
render valuable services to it in conjunction 
with other scientific and with literary studies. 
I trust that the facts which I have submitted 
to your consideration may suffice to show 
you how fallacious is that materialistic idea 
of physicial science which represents it as 
leading away from the study of man’s noblest: 
faculties, and from a sympathy with his 
most elevated aspirations, towards mere 
inanimate matter. The material work of 
science is directed by ideas towards the 
attainment of further ideas. Each step in 
science is an addition to our ideas, or an 
improvement of them. A science is but a 
body of ideas respecting the order of nature. 
Each idea which forms part of physical 
science has been derived from observation 
of nature, and has been tested again and 
again in the most various ways by reference 
to nature; but this very soundness of our 
materials enables us to raise upon the rock 
of truth a loftier structure of ideas than 
could be erected on any other foundation by 
the aid of uncertain materials. The first 
thing wanted for the work of advancing 
science is a supply of well-qualified workers. 
The second thing is to place and keep them 
under the conditions most favourable to 
their efficient activity. The most suitable 
men must be found while still young to be 
trained to the work, for which we want a 
system which shall give them favourable 
opportunities of acquiring a clear and 
thorough knowledge of some few truths of 
nature, and shall supply to each student 
who has the power and the will to conduct 
researches, all material conditions which are 
requisite for the purpose. Let the most 
intelligent and studious children from every 
primary school be sent, free of expense, to 


ost’ 


the most accessible secondary school for one 
year ; let the best of these be selected and 
allowed to continue for a second year: and 
so on, until the élite of them have learnt all 
that has to be learnt to advantage. Let the 
best pupils from the secondary schools be 
sent to a college of their own selection, and 
there subjec to a similar process of 
annual weeding: and, finally, let those who 
get satisfactorily to the end of a college 
curriculum be supplied with an allowance 
sufficient for their maintenance for a year, 
on condition of their devoting their undivided 
energies to research, under the inspection of 
competent college authorities, while allowed 
such aids and facilities as the college can 
supply with the addition of money grants for 
ree purposes. Let all who do well during 
this first year be allowed similar advantages 
for a second and even athird year. Each 
i investigator thus trained must exert 

imself to obtain some appointment which 
may enable him to do the most useful and 
creditable of which he is capable, while 
combining the conditions most favourable 
to his improvement. Let there be in every 
college as many professorships and assistant- 
ships in each Cootach of science as are 
needed for the efficient conduct of the work 
there going on, and let every professor and 
assistant have such salary and such funds 
for apparatus, &c., as may enable him to 
devote all his powers to the duties of his 
post, under conditions favourable to the 
success of those duties; but let each pro- 
fessor receive also a proportion of the fees 

aid by his pupils, so that it may be 
his direct interest to do his work with the 
utmost attainable efficiency, and attract 
more pupils. Let every college and school 
be governed by an independent body of men, 
striving to increase its usefulness and repu- 
tation, by sympathy with the labours of the 
working staf’, by material aid to them when 
needed, and by getting the very best man 
they can, from their own or any other 
college, to supply each vacancy as it arises. 
In addition to colleges, which are and always 
have been the chief institutions for the 
advancement of learning, establishments for 
the observation of special phenomena are 
frequently needed, and will doubtless be 
found desirable in aid of a general system 
for the advancement of science. Now, if a 
system fulfilling the conditions which I have 
thus briefly sketched out were once properly 
established on a sufficient scale, it ought to 
develop and improve itself by the very 
process of its working ; and it behoves us, in 
judging of the system, to consider how 
such development and improvement would 
come about. There is an urgent need of 
accurate scientific knowledge forthe direction 
of manufacturing processes, and there could 
not be a greater mistake than to suppose 
that such knowledge need not go beyond 
the elementary truths of science. Dr. 
Williamson concluded an able and eloquent 
address by urging upon his hearers the 
vital necessity for an onward movement in 
natural education as mnecessa for the 
advancement of science generally. Upon 
taking his seat he was greeted with loud 
applause. 


MATHEMATICS SECTION, 


AND PHYSICAL 
Sept. 18th. 


On the 18th of September, Profes»or I. 
Smith, F.R.S., the President, gave an ad- 
dress, in the course of which he said he 
thought that the British Association should 
try to improve and extend scientific educa- 
tion. It had already appointed a committee 
to aid in the improvement of —— 
teaching in this country, and had shown 
sound judgment in their work. Public 
opinion should be raised in favour of one 
definite text book for schools, improving 
upon the old method of teaching geometry, 
and the British Association should give the 
whole weight of its influence to the proposed 
change. A good school course of education 
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should include part or parts of physics, 
chemistry, and biology—a committee of the 
British Association to report on the teaching 
of natural sciencein schools. Science was 
not only practically useful, but was a good 
training for the mental faculties. It ex- 
panded the mind of the young, and made 
them feel something of the greatness of the 
sublime regularity and the impenetrable 
mystery of the world in which they were 
placed. Thus it trains the growing facul- 
ties, and aids in fhe education of the senses. 
He spoke of the aid given by the Govern- 
ment to museums and to zoology, and the 
very little aid it gave to physical science, 
adding that the Government should establish 
institutions to teach the latter. He hoped 
that pure mathematics would also come in 
for a modest share of State aid. ‘The papers 
read in this section were, as usual, almost 
exclusively of a technical character. 
GFOLOGICAL SECTION met in Horton-lane 
Schoolroom. Professor Phillips took the 
chair, and in his opening address pointed, in 
roof of the valuable aid of geology to 
industry, to its explorations of the ironstone 
formations of England, and the question 
which was now being put to it, to determine 
the extent of the British coalfields, and their 
probable duration. In the vale of York the 
great coal deposit, extending from Bradford 
to Nottingham, passes under the magnesian 
limestone, and might be found within attain- 
able depths. To ascertain the fact, costly 
experiments must be made, which would 
require to be directed by geology. The effort 
to ascertain what was under the wealden 
should not be allowed to come to a prema- 
ture end, as it would determine whether 
the older rocks found in Belgium lay beneath 
the wealden, and with them coal. The 
President proceeded to refer to the investi- 
gations into the physical revolutions through 
which the earth had passed. The investiga- 
tions now going on in the limestone cliffs 
not far from the place of meeting were 
helping to clear up the history of mammalia 
in Great Britain. In Kirkdale Cave traces 
of human art ype Kent’s Hole had 
given proofs of the presence of man from the 
earliest period, characterised by the remains 
of the great bear, and both there and in the 
cave near Settle, at much later periods, 
domestic occupation was fully established. 
Professor Phillips then aaoares | out the pro- 
gress yet to be made in geology, and said 
the share which the British Association had 
taken in the work was considerable, and 
might with advantage beincreased. Papers 
were read in this section on the ‘‘ Geology of 
the Bradford District.” The biology section 
was divided into three departments. The 
general address was given by Dr. Allman, 
who referred to the question of distribution, 
and its connection with the doctrine of evolu- 
tian. The doctrine of evolution had given a 
new direction to logical study, and a power- 
ful influence to all future researches. It was 
the highest expression of the fundamental 
rinciple established by Mr. Darwin, and 
» Pes. upon two itted faculties of 
the human being—the transferring of cha- 
racter from. the parent to the offspring, and 
the capacity of having these characters 
modified by external agencies and by a 
spontaneous tendency to variation. But, 
with all their admiration for evolution, they 
could not shut their eyes to the difficulties 
that existed for accepting it. One of the 
greatest of these was the unbroken con- 
tinuity of inherited life which it necessarily 
required through a pcriod of time, the vast- 
ness of which was such that the mind of man 
was thoroughly incapable of comprehend- 


ing. 

In the Department of this 
section, Dr. Beddoe gave an address on the 
** Anthropology of Yorkshire.” 


GEOGRAPHIC SECTION. 


Sir Rutherford Alcock presided over the 
‘Geographic section, which met in the 
Mechanics’ Institute. In his opening ad- 


public. 


dress, theline of delineation between Afghan 
and Persia has been decided by the labours 
of the Arbitration Commission. Thedelimita- 
tion fixed by the British Government on the 
Upper Oxus by similar action is a pledge of 
peace with Russia. There is no nation, 
perhaps, which has so much reason to value 
geographical science and the art of map- 
making at so high a rate as the Russians. 
In their rapid advance across the steppes 
and mountain ranges of Northern Asia 
southward into the valley of the Amoor, 
and Manchuria in th east, and to Khiva and 
Samarcand in the west, they have taken 
many courses. But in all they have had the 
immense advantage of not only knowing 
the territories they coveted, but being able 
to place them accurately on maps. 
latest advance of Russia was fixed at Kulja, 
where she had established a trading centre, 
obviously dictated by a knowledge of the geo- 
—— features, giving her access to 

astern Turkestan, enabling her to push her 
trade on to China. There was an intimate 
connection between history and geography, 
and they must be studied together. The 
= which Russia plays in the history of 

urope and Asia, and the future which may 
yet be reserved for that empire, are more a 
matter of physical geography than of politics 
or of policy, if we look to determining 
causes. What was Russia todo, frozen in 
between two seas, and with closed ports for 
more than six months in each year, but by 
an infallible instinct (in nations, as in- 
dividuals, often exemplified) stretch out 
feelers towards the open waters, and more 

enial climates? We have heard much of 

ussia’s destiny driving her southwards 
to the Bosphorous and eastward, in the same 
parallel, over the rich valleys of central and 


‘tropical Asia; but is it not a geographical 


necessity, far more than a political ambition, 
which has thus far driven her across the 
whole breadth of Asia, until she gained the 
Chinese ports on the Pacific, and southwards 
towards the mouths of the Danube, the 
sunny spots of the Mediterranean, and the 
head of the Persian Gulf? It not only was 
a natural tendency, but as natural as the 
descent of the glacier to the valleys, forging 
downwards by a slow, but irresistible pres- 
sure. After pointing out the vast fields 
which remained for exploration in the in- 
te: -st of commerce, the president expressed 
the opinion that the establishment of fairs 
at suitable parts was the best means of 
developing trade in the East, as the native 
merchants would attend these, and be better 
distributors than English agents. Access to 
the southern route through Burmah were 
all difficulties overcome (and they are neither 
few nor slight), promises little in comparison 
with a more direct outlet for the Assam teas, 
and an interchange of goods and produce 
with the populations of Thibet, Turkestan, 
and Central Asia generally. The valley and 
aoe of the Chitral are beset by many 

ifficulties physical and political, but not 
more than a Government like India may 
surmount. As regards access by Sikkim 
there ought to be decision and prompt 
action. 

Papers were read in this section on Khiva, 
Turcomania, and Persia. 


ECONOMIC STATISTICS SECTION, Sept. 18th. 


Mr. Forster, M.P., presided. An interest- 
ing discussion arose on a paper read by 
Mr. Haughton on ‘“ Railway Amalgama- 
tion.” In this paper Government manage- 
ment was objected to, and also the present 
system of management—first, because the 
work would be immense for any Govern- 
ment department to undertake, and because 
it would not pay. The existing system was 
considered unequal to the necessities of the 
age and the wants and demands of the 
As acompromise between both he 
proposed that all the companies should be 
amalgamated into four groups, three of 
which would run north and south from In- 


verness to Dover, viz., London and North- 


The 


Western up, Great Northern group 

Midland and the Great 
oup, which would extend from Land's 
nd, Liverpool, and Manchester to London. 

That scheme, it was admitted, would meet 

the present wants of the day, and he ad- 

vanced it for the public interest and to en- 

ee a to provide for the welfare of the 
ople. 

Mr,. Hyde Clarke, F.S.8., read a paper 
entitled ‘‘Influence of Large Centres of 
Population on Intellectual Manifestations.”’ 
Town populations, while exhausting rural 
populations physically, he showed to have 
the intellectual superiority, and this to a 
certain extent in the ratio of greater popula- 
tion. From the example of the smaler 
collegiate and cathedral cities, however, he 
maintained that the development was con- 
tinuous, and dependent on the long-continued 
influence of higher educational culture. 

Papers were also read by Mr. W. Hast- 
ings on ‘‘ Postal Reform,” by Mr. J. A. 
Binns on “ Benefit Building Societies,” and 
by Mr. James Hanson on ‘‘ The Educational 
Statistics of Bradford.” The day's pro- 
ceedings in this section were of a most in- 
teresting character. 

Mr. 
the Mechanical Science Section, and the 
papers read included one by Mr. W. E. New- 
ton, C.E., on ‘‘ Tilghman’s Sand Blast Pro- 
cess for cutting hard substances.” 

The Chemical Section met under the 
presidency of Professor W. J. Russell. 

A soirée took place in the evening in 
St. George’s Hall. 


NEW COMETS. 

BORELLY’sS comet (to be known as III. 1873, 
that discovered by Tempel on July 3 rank- 
ing as II. 1873) was discovered by him at 
Marseilles on the night of August 20, in the 
constellation Gemini, moving rapidly to- 
wards the south. It was examined shortly 
afterwards by MM. Wolf and Rayet. They 
describe it as presenting the form of a cir- 
cular nebulosity about 2’ in diameter, with 
a tolerably brilliant nucleus in the centre. 
The spectroscope showed a continuous spec- 
trum extending from the yellow to the 
violet, due in part to the reflected solar 
light, and two luminous bands, the one in 
the n, the other inthe blue. The green 
band was intense, sharply defined towards 
the red, but diffused towards the violet ; the 
blue band (the brightness of which was not 
half that of the other) was also defined to- 
wards the red and diffused towards the 
violet. ‘‘ The continuous spectrum,” add 
the observers, ‘‘is much brighter than the 
spectra of the comets which we have pre- 
viously examined, and is much narrower. 
Perhaps it is due to a solid nucleus.” 

The other comet (also announced in the 
Atheneum, and to be known as comet IV. 
1873) was discovered by M. Paul Henry, at 
Paris, on the night of August 23, in the 
constellation Lynx. He described it as 
‘round, very brilliant, almost visible to the 
naked eye, and with a central condensation.” 

Prof. Edmund Weiss, of Vienna, has cal- 
culated an orbit of Borelly’s comet with the 
materials available up to August 24, by 
which it appears that it will be in perihelion 
about September 11, but will continue to 
approach nearer the earth for some time 
after that. According to his ephemeris, the 
places in the heavens in the following nights 
will be about these :— 


R.A. N.P.D. 

hm. 
Sept. 5 7°54 72°12 
8°15 88°12 
17 8°28 97°28 


very considerably in brightness, and will, pro- 
bably, be extensively observed.—Athenaum. 


. H. Barlow, F.R.S., presided in 


| 
| 
ee Unfortunately, the moon interferes very 
oo much at present with the observation of 
comets and other faint objects. At thetime 
of its this comet will have increased 
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Debiews, 
Worksho including Descrip- 
the 


tions o auging and Measuring In- 
struments, the Hand Cutting Tools, Lathes, 
Drilling, Planing, and other Machine 
Tools used by Engineers. By C. P. B. 
SHELLEY, Civil ngineer, Honorary 
Fellow of and Professor of Manufacturing 
Art and Machinery in King’s College, 
London. London: Longmans, Green and 
Co. 1873. 
THE various means now open to a student tc 
obtain in a practical way anything like a 
fair rele FL of the general range of a 
handicraft or profession, such as that of an 
engineer, for instance, are, owing to the pre- 
valence of division and sub-divisic::, very 
scanty, and although there are books «lready 
published describing the different tools and 
appliances, together with the modes of using 
them, and ts. $s for their application, yet 
at present he must be coadiak with studying 
works like that now before us in order to 
gain general knowledge of his handicraft 
or trade, and so perchance, if opportunity 
were afforded him, of applying some, at 
least, of the rules, he might, by diligently 
following out such rules, gain such an 
amount of knowledge of the practical por- 
tion as would fit him to compete with a fair 
— of success for those scholarships to 
which the name of Sir Joseph Whitworth, 
Bart., is so nobly attached. 
The work under notice forms another of 
that series of text-books issued by Messrs. 
Longuian, of which we have before spoken 
in terms of commendation; and this one 
may fairly rank as one of the best of the 
series that have up to the present time been 
issued. To those who intend to compete for 
the Whitworth Scholarships this work will 
be of great value; in fact, one of its great 
aims is to aid those who intend to offer 
themselves as candidates for the honourable 
distinction we have referred to. Its pages 
will be found to contain a description of the 
various appliances and tools enumerated at 
‘the head of this notice, and of others which 
may be termed offshoots of them. For, as 
the author rightly observes, ‘‘ The student, 
in making himself familiar with the appli- 
ances described, will but be following in the 
steps of many of .our most eminent civil 
engineers, some of whom have made im- 
provements in mechanism, upon which, 
owever trivial they may appear in them- 
selves, have depended the success of the 
most brilliant of their achievements.” 
In the mtroductory chapter of this work 
Mr. Shelley says, speaking of inventors and 


their inventions, ‘‘ that they are indebted: 


to their fellow labourers (by which term we 
anticipate he means the manufacturers), 
who—by the introduction of appliances 
known as machine tools, &c., have rendered 
feasible the carrying out of their sugges- 
tions, and the performance of operations 
which before were utterly impracticable— 
have strong claims to a share of the credit.” 
To this we offer no objection, for we agree 
with him that they are fully entitied to ‘a 
share of the credit” in rendering the inven- 
tion a practical reality ; but we would ask, 
is it nqt_a fact which receives almost daily 
confirmation that a manufacturer is not con- 
tent with ‘‘a share,” but must forsooth take 
the whole? In reference to the introduction 
of the metric system into England the 
author says :— 

** Those who desire the overthrow of our 
present system for the sake of uniformity 
can hardly be aware of the sacrifices they 
would impose upon the manufacturing in- 
dustry of the United Kingdom, nor can they 
consider the extent of the change which, for 
the time being, would carry the inconveni- 
ence of a mixed system throughout the enor- 


mous area over which the English language - 


is spoken. Moreover, the loss which would 
be caused by the alteration or replacement 
of all the present guages and measuring 


apparatus, and of many of the machines and 
tools used in our workshops, which would 
in itself be sufficiently considerable, would 
probably be a less serious matter than the 
overthrow of all the practical data and 
rules of calculation, by the use of which we 
have arrived at our present superiority in 
mechanical manufactures; so that there is 
little doubt that the disadvantages involved 
in the adoption of the metre, or any other 
new standard, would much more than coun- 
terbalance the advantage of having the 
same language of measure. 

“These, and other considerations, led Sir J. 
Whitworth to suggest the retention of the 
inch, which is, in fact, the unit of length 
for mechanical purposes, its subdivisions 
only being changed from vulgar to decimal 
fractions. This simple alteration provides 
us with the means of recording measure- 
ments of any required degree of minuteness, 
and, so far from provoking the opposition 
which the attempt to implant an entirely 
new system would encounter, it has already 
made great progress towards general adop- 
tion.”’ 

This view of the case we would recommend 
to those who advocate the introduction of 
the metric system. For our part, we would 
be glad to see the suggestion of Sir J. Whit- 
worth develop itself so as to become more 
general, and we learn with satisfaction that 
there is hope for such a result. Our space 
does not permit our giving further quota- 
tions, so we must refer our readers to the 
work itself, and we doubt not that they will 
be amply repaid by its perusal. Although 
the author states his reason for not going 
into the description of the steam hammer 
and other well-known contrivances usually 
found in an engincering establishment of 
any great magnitude, yet, we would suggest 
that,if another edition of this work were 
called for, a description of the action of the 
steam hammer with illustrations should at 
least be given. 


Principal Forbes and his Biographers. 
By JoHN TYNDALL. London: Longmans, 
Green, and Co. 1873. 


IT is reported that it was common remark 
amongst those outside the pale of the early 
Christian Church, ‘‘ See how these Christians 
love one another ;”’ but the razson d'etre of 
this work might lead to the saying, ‘‘ See 
how these scientifics hate each other.”” The 
preface of this pamphlet affords a sufficient 
exposé of its contents of it :— 

Therein Prof. Tyndall says:—In the sum- 
mer of 1856, in company with my friend 
Professor Huxley, and, indeed, at his 
suggestion, I visited the glaciers of the 
Alps, with a view to their investigation. 
The visit was the immediate outgrowth of 
my previous work on ‘‘ Slaty Cleavage.” On 
January 15, 1857, it fell to my lot to make 
our joint observations known to the Royal 
Society. The communication produced, I 
was informed, great discontent in Edin- 
burgh ; and various protests regarding it 
came from scientific men there to their 
London friends. This I regretted and de- 
precated; for, besides misinterpreting the 
object of the paper, I thought it evinced a 
desire to label the glaciers of the Alps with 
the name of a single investigator, to the ex- 
clusion of all.others, thus contracting what 
ought to be a broad scientific question to a 
mere personal one. <A glimpse of the effect 
produced by our communication is given at 


page 369 of the “‘ Life of ——— Forbes,” 
Mr. Mac- 


recently published by my frien 
millan. 

I could not, however, believe in the per- 
manence of so unreasonable a state of mind, 
and on June 4, 1858, in a Friday evening 
discourse on the Mer de Glace I took parti- 
cular pains to demonstrate that I was abso- 
lutely devoid of any hostile feeling towards 
Professor Forbes. I had occasion to refer 
to a mistake of his, and I introduced the 
subject, and followed it up by an expression 


referred to above. 


of opinion regarding him in these words :— 
‘*Too much weight must not be attached 
to this explanation. It is one of those sug- 
oer, which are perpetually thrown out 

y men of science during the course of an 
investigation, and the fulfilment or non- 
fulfilment of which cannot materially affect 
the merits of the investigator. Indeed, the 
merits of Forbes must judged on much 
broader grounds, and the more his labours 
are compared with those of other observers, 
the more prominently does his comparative 
intellectual magnitude come forward. I 
will not content myself with saying that 
the book of Professor Forbes is the best book 
that has been written upon the subject ; the 
qualities of mind, and the scientific culture 
invested in that excellent work, are such as 
to make it, in the estimation of the physical 
investigator at least, outweigh all other 
books upon the subject taken together. 
But while thus acknowledging its merits, 
let a free and frank comparison of its state- 
ments with facts be instituted.” 

To my regret, however, it soon became 
clear to me that this ‘‘ free and frank com- 
parison ” would be tolerated on one condi- 
tion alone, and that is, that its results should 
be mere confirmations of the views pre- 
viously enunciated by Professor Forbes. No 
lover of freedom would willingly yield to 
such an attempt to fetter him. Discussion 
waxed warm, and considerable men, some of 
them by no means tender to me or to my 
work, mingled in the controversy. On one 
occasion, as I was informed at the time, an 
eminent philosopher went so far as to state 
that the only contribution I had ever made 
to our knowledge of the glaciers was to take 
Auguste Balmat to the summit of Mont 
Blanc, and cause him to be frost-bitten. 
However, matters mended afterwards, and 
some years subsequent to the occasion here 
referred to, at his own initiative, I had the 
pleasure of amicably about 


| Alpine glaciers with this same philosopher. 
This and other severities I permitted to 
pass without remonstrance at the time, and 


not till whispered threats of further punish- 
ment became intolerable did I resolve to 
make myself more fully acquainted with the 
history of the subject, and bring these 
sours to an issue in the ‘‘ Glaciers of the 

y original intention re ing that 
work, and my reasons for deviating from it, 
are given at the close of the introductory 
chapter in these words :—‘* When the idea 
of writing this book first occurred to me, it 
was not my intention to confine myself to 
the glaciers alone, but to make the work a 


1 vehicle for the familiar explanation of such 


general physical phenomena as had come 
under my notice. Nor did I intend to ad- 
dress it to a cultured man of science, but to 
a youth of average intelligence, furnished 
with the education which England now 
offers to the young. I wished, indeed, to 
make it a boys’ donee: which should 
reveal the gol of life, as well as the scien- 
tific objects, of an explorer of the Alps. 
The incidents of the past year have caused 
me to deviate in some degree from this in- 
tention.” 


The “incidents” here referred to are 


those noticed above; and they gave to cer- 
tain pages of the ‘‘ Glaciers of the Alps” a 


controversial tone which I should have been 
only too happy to avoid. 


Accident in 1872 led to the realisation of 
my first intention, and caused me to publish 
a boys’ book of the glaciers. How the book 
originated is hereafter shown. I thought it 
innocent; others, I regret to say, think it 
the reverse; and they have expressed their 
thoughts in the ‘‘ Life of Principal Forbes” 
I am challenged to meet 
their criticisms, which, I find, are considered 
to be conclusive by some able public journals 
and magazines. Thus the attitude of a con- 
troversialist is once more forced upon me. 
Since the death of Principal Forbes no one 


| 

| 
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has heard me utter a word inconsistent with 
tenderness for his memory; and itis with 
an unwillingness amounting to repugnance 
that I now defend myself across his grave. 
His biographers profess to know what he 
would have done were he alive, and hold 
themselves to be the simple executors of his 
will. I cannot act entirely upon this 
assumption, or deal with the dead as I 
should. with the living. Hence, though 
these pages may appear to some to be suffi- 
ciently full, they lack the completeness, and 
still more the strength, which I should have 
sought to confer upon them had my present 
position been forced upon me by Principal 
Forbes himself instead of by his friends. 

I think it on every account deplorable that 
this controversy should have been revived. 
Two extracts will show the bitter form it 
assumed at the outset. The first is from 
the ablest of northern journals, the Scots- 
man; the second from the high-toned and 
intellectual New York Nation. In a review 
of the ‘Life and Letters of Principal 
Forbes,” * the Scotsman says :— 


‘The first manifestation of opposition 
came from M. Agassiz, who, immediately 
after the announcement by Forbes, in 1842, 
of his discovery of the veined structure of 
glaciers, wrote @ paper in the same journal, 
claiming the discovery ashisown. .. . 
Forbes answered M. Agassiz, in 1843, in a 
paper (which Professor Tait has printed in 
an appendix), giving a circumstantial narra- 
tive of the whole affair, backed by testimony. 
If ever a man stood convicted of misstate- 
ment and self-contradiction, M. Agassiz 
seems to us to be in that position. Yet no 
attempt has been made during all these 
thirty years to controvert or answer the 
charge.” 


The reviewer further honours me with this 
and other references, accompanied by various 
reflections and implications :— 

‘The most persistent opponent of Forbes’s 
reputation has been Professor Tyndall. It 
is well known, however, to those behind the 
scenes that he has not been alone in his 
hostility ; he only represents a certain coterie 
inthe Royal Society who from their metropo- 
litan eminence affect to look down on every- 
thing provincial.” 

From this imaginative picture I turn to 
the review in the Nation; it runs thus :— 

‘‘The authors of the ‘ Life and Letters’ 
have given us from Forbes’s own letters all 
that was necessary to show a course of 
duplicity towards the man with whom, to 
quote his own words, he ‘served his ap- 
prenticeship in glacier observation,’ un- 
paralleled in the annals of science. If 
justice to the dead could not suffer such mild 
statements as those of Tyndall to pass 
unanswered, it is high time thatthe insults 
which have been heaped upon the living by 
Forbes himself during his lifetime, and b 
his friends since his death, should be noticed, 
Professor Agassiz, who has been the object 
of all this abuse, never defends himself 
against personal attacks; he can well afford 
to leave to posterity the decision of his 
claims; but he must pardon his friends it 
they come forward now and make a plain 
statement of the other side of the ques- 
tion.” 


The Moon: Her Motions, Aspect, Scenery 
and Physical Condition. By RicHarp 
A. Prootor, B.A., Cambridge, Honorary 
Secretary, of the Royal Astronomical 
Society, &c., &c. With three lunar pho- 
tographs by Rutherford by 
Brothers), and many plates, charts, &c. 
Tah Longmans, Green, and Co. 

| 

THIS is a work that every student of astro- 

nomy may read wie pleasure and profit. 
To give the reader a definitive statement 

of the contents of this work would be to 


* For a critieal notice of this work, see Monthly 


Notices for last month (September number of this 
journal), 


— 


write an epitome which would be manifestly | 


unfair to the reader and the author, as it 
would be the substitution of one man’s 
work for another’s. We can, however, 
glance at a character of its contents, men- 
tioning that it treats of the moon’s distance, 
size, andinass; themoon’smotions; themoon’s 
changes of aspect—rotation, libration ; study 
of the moon’s surfacc; lunar celestial pheno- 
mena ; condition of the moon’s surface ; and 
a comprehensive index to the map of the 
moon. As likely to interest the reader, we 
may quote the following passages. In re- 
ference to the moon’s motions, Mr. Proctor, 
after a ee 4 readable and lucid exposition of 
Newton's law of gravitation and its applica- 
bility to the motions of the moon, proceeds 
as follows :— 

Newton had therefore only to determine 

whether the force continually deflecting the 
moon from the tangent to her path is equal 
in amount to the force of terrestrial gravity 
reduced in accordance with this law of in- 
verse squares, in order to obtain at least a 
first test of the correctness of the theory 
which had suggested itself to his mind. 
- Mr. Proctor then, by the aid of dia 8, 
states the steps of Newton’s edieaiiticn. 
and that it resulted in a discordance 
too great to admit of being reconciled in 
any way with the theory he had conceived. 
If the deflection of the moon’s path had 
given a result greater than the actual value 
of gravity, he could have explained the 
discrepancy as due to the circumstance 
that the moon’s own mass adds.to the attrac- 
tion between the earth and herself. Buta 
less value was quite imexplicable. He 
therefore laid aside the investigation. 

Fourteen years later Newton’s attention 
was again attracted to the subject, by a 
remark in a letter addressed to him by Dr. 
Hooke, to the effect that a body attracted 
by a force varying inversely as the square of 
the distance, would travel in an elliptic 


orbit, having the centre of force in one of | 


the foci. I do not at present pause to ex- 

lain this remark, which is indeed only 
introduced here to indicate the sequence of 
Newton’s researches. 
Hooke gave no proof of the truth of his 
remark; nor was there anything in his 
letter to show that he had established the 
relation. He was not, indeed, endowed 
with such mathematical abilities as would 
have been needed (in his day) to master the 
problem in question. Newton, however, 
grappled with it at once, and before long 
the idea suggested by Hooke had been 
mathematically demonstrated. by Newton. 
Yet, even in ascribing the idea to Hooke’s 
suggestion at this epoch, we must not forget 
that Newton, in the very circumstance that 
he had discussed the moon’s motion as 
possibly ruled by the earth’s attraction, had 
implicitly entertained the idea now first ex- 
plicity enunciated by Hooke: for the moon 
does not move in a circle around the earth, 
but in an ellipse. 

The following, on the condition of the 
moon’s surface, will interest many of our 
readers :— 

It is not difficult to show reasons at least 
for believing that the f:ce of the moon 
must be changing more rapidly than that of 
our earth.’ On the earth, indeed, we have 
active subterranean forces which may, per- 
haps, be wanting in the moon. the 
earth, again, we have a sea acting constantly 
upon the shore,—here removing sn 
masses, there using the debris to beat down 
other parts of the coast, and by the mere 
effect of accumulated land-spoils acquiring 
power for fresh inroads. e have, more- 
over, wind and rain, river action, and 
lacial action, and, lastly, the work of 
ving creatures by land and by sea, while 
most of these causes of change may be re- 
garded as probably, and some as certainly, 
wanting in the case of our satellite. Never- 
theless, there are processes at work out 

onder which must be as active, one cannot 

ut believe, as any of those which affect our 


It is to be noted that © 


earth. In cach lunation, the moon’s surface 
undergoes changes of temperature which 
should suffice to disintegrate large portions 
of her surface, and with time to crumble her 
loftiest mountains into shapeless heaps. In 
the long lunar night of fourteen days, a cold 
far exceeding the intensest ever produced in 
terrestrial experiments must exist over the 
whole of the unilluminated hemisphere ; 
angi under the influence of this cold all the 
substances composing the moon's crust must 
shrink to their least dimensions—not all 
equally (in this we find a circumstance in- 
creasing the energy of the disintegrating 
forces), but each according to the quality 
which our physicists denominate the coeffi- 
cient of expansion. Then comes on the 
long lunar day, at first dissipating the in- 
tense cold, then gradully raising the sub- 
stance of the lunar crust to a higher and 
higher degree of heat, until (if the inferences 
of our most skilful physicists, and the evi- 
dence obtained from our most powerful 
means of experiment can be trusted) the 
surface of the moon burns (one may almost 
say) with a heat of some 500° F. Under this 
tremendous heat all the substances which 
had shrunk to their least dimensions must 
expand cet to their various degrees ; 
not greatly, indeed, so far as any small 
quantity of matter is affected, but to an im- 
porsant amount when large areas of the 
moon’s surface are considered. Remember- 
ing the effects which take place on our 
earth, in the mere change from the frost of 
winter to tle moderate warmth of earl 

spring, it is difficult to conceive that suc 

remarkable contraction and expansion can 
take place in a surface presumably less co- 
herent than the relatively moist and plastic 
substances comprising the terrestrial crust, 
without gradually effecting the demolition 
of the steeper lunar elevations. When we 
consider, further, that these processes are 
repeated not year by year, but month by 
month, and that all the circumstances at- 
tendin 


and uniform in their progression, it certainly 
does not seem wonderful that our telescopists 
should from time to time recognize signs of 
change in the moon’s face. So far from re- 
jecting these as incredible, we should con- 
sider the wonder rather to be that they are 
not more commonly seen, and more striking 
in their nature. Assuredly there is nothing 
which should lead our telescopists to turn 
from the study of the moon, as though it 
were hopeless to seek for signs of change 
on a surface so desolate. Rather they should 
increase the care with which they pursue 
their observations, holding confidently the 
assurance that there are signs of change to 
be detected, and that in all probability the 
recognition of such change may throw an 
instructive light on the moon’s present con- 
dition, past history, and probable future. 


A Manual of Practical Assaying. By 
JOHN MITCHELL, F.C.S. Fourth edition. 
Edited by William Crookes, F.R.S., &c. 
London: Longmans, Green, and Co. 
1873. 

THIS is a new edition of a standard work, 

criticism on the general character and con- 

struction of which is altogther out of place, 
inasmuch as it has now passed beyond the 


stage of trial into that of practical use and 


adoption; and that it has been found to give 

neral satisfaction is fully proved by the 
Fact that this is the fourth edition of a work, 
which is no mere skim-the-surface produc- 
tion, a few pages in compass, but a tho- 
roughly practical work of detailed informa- 
tion, extending to nearly 900 pages. Mr. 
Mitchell’s work, as some of our readers 
may be aware, is based on ‘‘ Berthier’s 
Traité des Essais par la Voie Séche.” 


‘The mechanical and chemical operations of 


assaying are treated in full, inclusive of a 
description of the apparatus required, their 
mode of use, &c., also furnaces, fuel, and 


them are calculated to render them — 
most effective because so slow, steadfast, 
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crucibles, together with a description of the 
_ best pyrometers, and their applications are 
not forgotten, nor are the use of the blow- 
pipe, and all the appurtenances; as fluxes, 
supports, &c. The action of the fluxes on 
some mineral substances are treated of, as 
also the discrimination of many minerals by 
means of the blowpipe, aided by a few tests 
by the humid method, and the humid 
analysis of many mineral substances, their 
composition, locality, &c., receive particular 
notice, as likewise does the complete assay 
of all the common metals, in addition to 
which the assay of sulphur, chromium, 
arsenic, heating power of fuel, &c., are fully 
discussed ; me a copious table drawn up for 
the purpose of ascertaining in assays of gold 
and silver the precise amount, in ounces, 
pennyweights, and grains of noble metal 
contained in a ton of ore from the assay of 
a given quantity. 

he work has since its first appearance 
been subject to the revision of Dr. Rohrig, 
M.E., who incorporated into it various Con- 
tinental improvements, as set forth in Pro- 
fessor Kerl’s Probirkunst; and in this fourth 
edition Mr. Crookes has carefully revised the 
whole work, so that it now forms a practical 
guide and director to the assayer quite in 
accord with the progress of the art of 
assaying, setting forth such improvements 
important to the assayer as enable him to 
secure greater accuracy in his results, or to 
occupy less time in obtaining them. The 
general plan of the work, and the arrange- 
ment of the chapters, remain the same as in 
the third edition; but new matter has been 
added, whilst some of the chapters have 
been rewritten. Many processes and de- 
scriptions, which have been superseded b 
improved methods, have been cutie. 
Notwithstanding this, it has, itappears, been 
found necessary to add more than 100 pages 
to the volume. In Chapter I1V., treating of 
the production and application of heat, 
much new information will be found respect- 
ing the employment of gasin the laboratory. 
In Chapter V. improv rocesses are given 
for the assay of coal before the blowpipe. 
Chapter VII., treating of the blowpipe and 
its use, is much altered; it contains a com- 
plete scheme for the discrimination of 
minerals, drawn up by Professor Thompson 
of Sydney, which cannot fail to be of the 
greatest value to mineral explorers. The 
other chapters, relating more espeoially to 
the different metals, contain the most recent 
and trustworthy processes for their determina- 
tion, in addition to those in general use by 
assayers. After consultation with many 
practical men, it has, it seems, been deemed 
unadvisable to change the chemical equiva- 
lents and notation adopted in previous 
editions. Save this, the work has the aspect 
of an entirely new one. 


A Mathematical Treatise on the Motion 
of Projectiles, founded chiefly on the 
Results of Experiments made with the 
Author’s Chronograph. By Francis 
BasinrortTu, B.D. Asher and Co. 

THIS is a valuable work on a subject of 

practical importance to all who take an in- 

terest in improving our war instruments, 
embodying the results of Prof. Bashforth’s 
eight years’ labours, so arranged as to be 
especially adapted for the instruction of the 
advanced class of Artillery officers, and con- 
tains the methods and tables for accurately 
calculating the trajectories of projectiles, 
the whole of the data for which has been de- 
rived from actual experiment with the clock 
chronograph. The mathematical investiga- 
tions of Bernoulli, published a century and 

a half ago, has been thus rendered prac- 

tically useful. 

It may surprise many people to learn that 
no systematic series of experiments has yet 
been made, and the Professor recommends a 
series of experiments to be undertaken to 
determine, in a satisfactory manner, the law 
of perforation of iron plates by elongated 
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shot, and advocates the use of guns with 
small bores of half to three inches, in con- 
nection with suitable thicknesses of iron 
plates, believing that the law of penetration 
would, in this way, be more accurately, and 
far more cheaply determined, than by the 
use of the large guns now in the service. 


The Sewage Question and the Lime and 
Cement Process of Major-General H. Y. 
D. Scott, C.B. With the opinions of the 
many eminent Chemists, Engineers, and 
Agriculturists who have given testimony in 
favour of this process. ndon: Printed 
by Nissen, Parker and Arnold, 43, Mark- 
lane, for Scott's Sewage Company, 
Limited, 26, Great George-street, West- 
minster. 1873. 


TuHIs pamphlet, advocating the claims of 
General Scott’s cement making and sewage 


utilising inventions, is just now, when a 


loud outcry is being made against the use of 
liquid sewage as a manure for growing 
crops, worthy of careful perusal and earnest 
consideration. General Scott and his friends 
who constitute the company for carrying out 
his processes, though not entering into the 
wholesale condemnation of sewage irrigation, 
fully believe that some process of defecation 
should be resorted to before sewage is 
applied as manure, and the process they pro- 
pose is to precipitate the sulid matters and 
produce cement, and leave defecated liquid 
which will be a safe and harmless manure. 
The following extract will convey a tolerably 
correct notion of the rationale of the system 
advocated in this pamphlet :— 

Now it is manifest that we have, in the 
deposit produced, both in the mineral 
matters removed from the sewage water and 
in the materials added to produce precipita- 
tion, substances analogous to the com- 
ponents of the limestones that are employed 
in the manufacture of hydraulic cements and 
limes. . After calcination, the products are 
penny similiar, for all the organic matter 

then been destroyed, the carbonic acid 
and water have been expelled, and nothing 
remains but lime and clay, together with 
some other substances, such as the alkalis, 
phosphates, &c., which are found in small 
quantities in all hydraulic limes and cements. 

The discovery that hydraulic limes and 
cements resulted from the calcination of 
limestones containing clay, was first made 
by Smeaton, the celebrated engineer; and 
Vicat subsequently determined the propor- 
tion of clay which it was necessary that 
limestones should contain, in order to- yield 
limes possessing in greater or less degree the 
property of setting in water. Vicat, indeed, 
established a factory at Meudon, near Paris, 
at which artificial limes were made by cal- 
cining mixtures of chalk (carbonate of lime) 
and clay in the proportions necessary to give 
the required results. 

In this country, also, and abroad, the so- 
called Portland cement is made by calcining 
at a high temperature a mixture of 75 parts 
of chalk and 25 parts of clay. These in- 
gredients are triturated in water and are 
then allowed to subside in tanks. 

It will be readily seen that there must be a 
great similarity between the compound thus 
produced and that which results from intro- 
ducing into a sewer quick-lime and clay, in 
the proper proportions for making cement 
or hydraulic lime, and then allowing pre- 
cipitation (of the carbonate of lime formed, 
and of the clay) to take place in large 
settling tanks, such as are used in sewage 
works. 

The chief points of difference, which are 
entirely in favour of the sewage process, 
are :— 


1st. The more intimate mixture which can 
be brought about ia the sewage water, 
owing to the inpalj:.ble nature of the pre- 
cipitate of carbonate of lime which separates 
on the addition of the lime. 

2nd. The more rapid settlement of the 


sewage precipitate than of the mixture of 
chalk and clay, owing to the presence of 
flocculent matter, which entangles thie fine 
particles. 

3rd. The presence of organic matters 
which are carried down from the sewage 
with the precipate, and which will serve for 
fuel to burn the mixture to lime or cement. 

The amount of fuel, indeed, which the 
sludge will afford is so large, as we have 
already seen, that, in the absence of any 
better mode of getting rid of the deposit, 
and in consequence of the loss which results 
from attempting to deal with it as a manure, 
it has even been proposed to get rid of it by 
burning, without reference to any product 
which may contribute towards meeting the 
expense of the treatment. 

e idea will occur to many—it is an ob- 
jection to the process which is constantly 
raised—that the amount of cement produced 
would be more than the country can use, 

This, however, is saidto beanerror. The 
quantity of inferior lime which is used in the 
greater part of the towns of England, and in 
the country around them, far exceeds the 
quantity of cement that could be produced 
in this manner. 

It is to be borne in mind that the ultimate 
effect of the process would be simply to 
divert the inferior limes from the direct 
channel for a time, and, after using them for 
cleansing the sewage, to return them again 
to the building trade in a greatly improved 
form. The increase in the absolute quantity 
of mortar-making material will be such only 
as will be due to the cement-making elements 
which are gained from the sewage, and from 
the clay which may be added, and these, 
taken together, would rarely exceed the 
quantity of cement now used in manufactur- 
ing towns. 

The process will, in fact, yield only from 
half-a-ton to three-fifths of a ton of cement 
per week, for every 1,000 inhabitants. 

The question of re-placing such pure, and 
therefore inferior, limes as would be used for 
the precipitation process, by good hydraulic 
limes and cements, will be better appreciated 
by engineers and architects than by the 
general public. Nevertheless, there are few 
householders who do not find reason to 
complain of the softness of the plastering on 
the walls; and the amount of money ex- 

nded in re-pointing brickwork is not un- 
important. 


Scientific Handicraft, A Descriptive Ilus- 
trated and Priced Catalogue of Apparatus 
suitable for the performance of Elemen- 
Physics. By Joun JosEPH GRIFFIN, 
F.C.S. Vol. 1. Mechanics, Hydrostatics, 
Hydrodynamics, and Pneumatics. London: 
John J. Griffin and Sons, 22, Garrick- 
street, W.C. 1873. 
THE contents of this very useful work is 
eg indicated by its title as above stated. 
is plan of combining a trade catalogue of 
scientific instruments, with examples and ex- 
periments, partakes of a somewhat novel cha- 
racter, and doubtless the work will be well 
appreciated by those for whom it is specially 
intended. We consider it will more parti- 
cularly be found serviceable to science 
teachers, to whom we commend its perusal. 
The way in which the various matters treated 
of are handled in this first volume gives us 
confidence that the other intended volumes 
will be found equally useful to all interested 
therein, and we trust the success of the 
present issue will be such as to enable the 
author to carry out his intentions as regards 
the other branches of practical science. 
However, the nature of the subjects dealt 
with in its pages renders it useless for us to 
make any quotations from the work, for they 
would be difficult to understand without the 
aid of the illustrative engravings referred 
to. 


[Continuation of Reviews will be found on 
Page 163. ] 
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Proceedings of the Institute. 


A meeting of the Council (ordinary and special) of the Inven- 
tors’ Institute was held on the 4th of September, 1873, at the 


Office of the ScIENTIFIC AND LITERARY REVIEW, 21, Cockspur- 


street. Mr. A. J. Murray, Member of Council, presiding. 

After the minutes of the last meeting had been con and con- 
firmed as being correctly entered, 

The Secretary informed the meeting that, as this was the first 

ial Council meeting having a sufficient quorum of members 
whick had met for some time past, it was competent, according to 
the rules, for that meeting to reconsider any resolutions passed at 
any ordinary Council meetings held in the interval that had 
occurred since the last duly constituted special Council meeting. 

At the request of the Chairman, the Secretary recapitulated the 
business transacted at the ordinary Council meetings referred to ; 
and the Chairman then asked if anyone had any motion to make 
thereon. Whereupon, no motion being made, he proceeded to take 
the next business, which was as to the arrangements which should 
be made in regard to the Institnte being represented at the British 
Association meeting at Bradford. 

Mr. Carttarmoved that Mr. F. H. Varleyand Mr. A.J.Murray be, 
and are hereby, specially requested to attend the Bradford mect- 
ing as hon. commissioners. 

= was seconded by Mr. McLauchlan, and carried unani- 
mously. 

The Secretary was asked if he could go to Bradford, but stated 
that he feared he should be unable to do so. 

Mr. Morgan then moved, ‘‘ That the several members of the 
Institute residing, or being on business, af, Bradford, especially S. C. 
Lister, Esq., be requested to attend the British Association, and act 
as representatives of the Institute.” - 

a was seconded by Mr. McLauchlan, and carried unani- 
mously. 

The usual financial communications from the Treasury Com- 
mittee were made to the Council, and the following gentlemen 
admitted as,—were ordered to be placed on the list of,—members, 
viz., Messrs. Louis Bourget, George Percival Spooner, Pcter 
Thomason, Edward Newbold, John T. Sprague. 


from the. 


Monthly Notices, 


At a recent general assembly of French papermakers, MM. 
Jourdenil, Parizot, and Gresse, the well-known firm of paper 
manufacturers, submitted some samples of the sheath of the hop 
stalk as a material for papermaking. By removing the outer 
skin and subjecting it to a certain chemical process, a textile 
substance, possessing the qualities which make rags so valuable 
in papermaking, namely, length, suppleness, and delicacy of 
texture, has been produced. The invention has been patented, 
and seems likely greatly to interest English hop-growers. 


It is with much pleasure we announce that her Majesty has 
conferred the honour of Knighthood on the eminent Civil 
Engineer, John (now Sir John) Hawkshaw. This honour is a 
well-earned mark of recognition of the man, and a well-merited 
compliment to the Civil Engineering profession. It is a pity, 
however, that the Government could not see its way clear to 
making a batch of knights from amongst the great Civil 
Engineers of the day; and that instead of ordinary knighthood 
an order of merit should be instituted (say an expansion of the 
Order of the Bath), so that men who have won this position for 
themselves by worth and talent shall not be confounded with 
turtle-loving Aldermen, who have been lucky enough to play 
the lacquey to some semi-barbaric potentate or scion of royalty 
out for a holiday. 


On the volatilization of metallic iron, the Journal of the Iron 
and Steel Institute reports that Dr. Elsner, of the Royal Porcelain 
Manufactory at Dresden, placed a piece of wrought iron ina 
closed crucible of unglazed porcelain, and exposed it for several 
hours to a temperature of fully 3,000 deg..in a kiln. On ex- 
amining the crucible when cold, it was found that the iron had 
been volatilized and condensed on the under surface of the 
crucible-lid in small needle-shaped crystals. 


The Phylloxera, so injurious to vines, it is stated by M. 
Faucon, may be destroyed by prolonged submersion of the vines 
under water. He, therefore, suggests that the vineyards should 
be flooded in the autumn or in the winter: official experiments 
on this subject are to be carried out during the coming season. 


A bone cavern, presenting traces of human occupation, has 
it is stated, been discovered in Silurian rocks on the coast south- 
west of the Bay of Kirkcudbright. The stalagmitic breccia and 
the cave-earth have yielded numerous bones of animals,—in- 
cluding those of the ox, red-deer, goat, horse, pig, and several 
rodents,—together with fragments of bronze and objects in bone, 
evidently of human workmanship. The exploration of this 
seemingly interesting cave is in the hands of Mr. A. J. Corrie 
and Mr. W. Bruce-Clarke. 


M. Nordenskiold, writing from Mossel Bay (lat. 79 deg. 54 
min. N.), states that the vegetation of Alge attains a maximum 
in the darkness and cold of an arctic winter. A highly sensitive 
photographic plate kept for twelve hours at the bottom of the 
sea, where Algee flourished, was raised unchanged, the tempera- 
ture being 2 deg. Cent. In the same letter he states, that Dr. 
Wykander and Lieutenant Parent had studied the aurora with 
much care by the aid of the spectroscope. The indications ap- 
peured to favour the idea that the phenomena were related to 
the fall of fine particles of iron and carbon, the presence of 


hydrogen, and probably of snow. The Comte Rendus for the. 


21st of July, in which this letter is printed, gives a communica- 
tion from Father Secchi, ‘‘ On the Spectra of Iron and other 
Metals.’’ He is led, from his researches, to doubt if the line 
seen in the corona of eclipses, which has been considered to 
indicate iron, does really do so. He concludes that, if it belongs 
to iron, it is developed under unknown conditions of temperature. 


Under the name of Drepanornis Albertisi, Dr. Sclater, of the 
Zoological Society, has lately described a new Bird of Paradise, 
which was discovered a short time ago by Signor Luigi Maria 
D’Albertis, at Atam, in the Arfak Mountains of New Guinea. 


One of the most curious questions of botanical geography is — 


that of the transport of seeds across seas by means of currents, 
winds, ice, and other agents. At the instance of the eminent 
botanist, M. A. De Candolle, some experiments on this subject 


have been made by M. Thurat, who lives at Antibes, on the 


French shore of the Mediterranean. The results of these ex- 
periments, which were made to determine the relative durability 
of different kinds of seeds when kept in sea-water, are published 
in the Bibliotheque Universelle et Revue Suisse, and are intcrest- 
ing for comparison with the kindred experiments of Darwin and 


Charles Martins. 
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The supply of lithographic stone from 
Germany has been gradually falling off 
—hence it is important to notice the dis- 
covery of two sources of supply in Italy, 
one near the French frontier and the other 
on the coast of the Gulf of Genoa. It is 
said that the stones are of superior quality. 

The Bulletin de la Société Chimique de 
Paris, amongst many chemical papers of 
much interest, draws some attention to a 
waterproof glue, which promises to be of 
considerable value. The action of light 
in rendering the size on paper, when it is 
coated with the bichromate of potassa, in- 
soluble was first noticed by Mr. Mongo 
Ponton, and the principle has been applied 
to several of the photographic printing 

rocesses. Gum, glue or gelatine may thus 
rendered insoluble, and the action takes 
place, though slowly, in the dark. A con- 
eentrated solution of the bichromate of 
potassa is kept in the dark, and some of it 
is added to boiled gelatine. Anything glued 
with this may, after a little time, be 
washed with hot water without effect. A 
parchment paper, used largely for wrapping 
the pea-sausages of the German soldier, is 
prepared by M. J. Stinde with this chro- 
matized Pe 


The French Photographic Society in- 
forms us in its Bulletin that M. Despaquis 
has prepared some very pleasing photo- 
graphs with the Bitumen of Judea which 
was, it will be remembered, the material 
. used by M. Nicephore Niepce, more than 
half a century since, before his connection 
with Daguerre. 


In Dr. Quesneyille’s Montteur Scientifique 
for August, is a report presented to the In- 
dustrial Society of Mulhouse, by M. Fr. 
Goppelsrosder, ‘‘ On the Regeneration and 
Restoration of Oil Paintings by Petten- 
kofer’s Method.” This report, which ex- 
amines into the physical and chemical 
changes which take place in paintings, and 
gives experiments on the means employed 
by Pettenkofer for the revival of colour and 
the like, is worthy of every attention. 


The Commissioners ‘‘to make inquiry 
with regard to scientific instruction and the 
advancement of science’’ have issued their 
third report. It recommends no radical 
changes such as are really needed, and 
concludes with this statement :—‘“‘ We have 
endeavoured to indicate what, in our judg- 


ment, should be the general direction of 


such changes, and we have not altogether 
abstained from offering suggestions as to 
particular modifications or improvements 
of existing arrangements; but we are 
sensible that questions of detail are likely 
to be best discussed in the Universities 
themselves, where they will come under 
the consideration 6f persons who have 
made the theory and practice of education 
the business of their lives, and whose 
judgment on all points connected with the 
working of their own system ought to 
carry great weight. 

On oe 2Qist of August the French 
Association for the Advaneement of Science 
commenced its meeting at Lyons, under 
the presidency of M. de Quatrefages, who 
chose for the subject of his inaugural 
address, ‘‘Le Siecle de la Science, l’En- 
seignement Scientifique.’ Dr. Carl Vogt 
was present, and that eminent savant, 
whose protest against the annexation of 
Alsace and Lorraine has endeared him to 
the French, was warmly receiyed. The 
sittings terminated on the 28th, and on 
Friday several members of the association 


paid a visit to Geneva, where they met 
with a cordial reception. 

Asphalte paper, or more correctly, paper 
coated with asphalte, is again claiming 
some attention. It is strongly recommended 
for lining boxes and cases, which are to 
receive goods requiring protection from the 
damp. It is also ‘rolled up into pipes 
for conveying water.” In 1862 watcr- 
pipes thus manufactured were exhibited, 
and from their lightness and supposed 
durability, some experiments were made 
with them, especially in mines, where the 
water speedily corroded the iron. At 


Polberro Tin Mine, in Cornwall, they were 
introduced; but were soon abandoned, as - 


they failed entirely to resist the pressure 
of the water in the pumps. 

The third annual report of the deputy- 

master of the Mint has been recently 
issued. It gives some good examples of 
the value of the applications of science to 
the processes of coining. The value of 
the spectroscope to quantitative analysis, 
especially in the gold-parting assay, is 
proved by Mr. Roberts to be great. Traces 
of gold have been found in the worn-out 
silver coinage; 81°27 oz. of gold have been 
recovered from 117,048 oz. of old crowns 
and half-crowns. 
_ The report of the Meteorological Com- 
mittee of the Royal Society for the year 
1872 is before us. It is not possible to 
discuss the question of the value of the 
system of meteorological observations as 
carried out under the direction of this Com- 
mittee. But while we most fully admit 
the importance of the land meteorology of 
the British isles, and the real advantages 
of weather telegraphy and signals, we 
doubt whether the information received 
by the committee on ocean meteorology— 
notwithstanding their statement that it 
‘comprises the investigation of the 
meteorological conditions of the entire 
ocean,’”’—is worth the £2,000 it costs, 
seeing that observations were made in 
ninety-three ships only, and that the state- 
ment of the localities whence observations 
were derived shows that very vast tracts 
of the ocean were unobserved. 


_ Potasso-gypsite, a beautifully crystal- 
lized double sulphate of calcium and potas- 
sium, discovered some years since by Mr. 
J. A. Phillips, as an incrustation on a boiler 
employed for the evaporation of sulphate 
of potassium, has been recently found as a 
mineral, associated with rock-salt, at 
Kalusz. Dr. F. Ulrich, who has examined 
both the natural and the artificial crystals, 
finds, however, that they belong to the 
monochinic and not to the rhombohedral 
system, as announced by Prof. W. H. 
Miller ; this error is explained by the fact 
oe the crystals of potasso-gypsite are 

wins. 


Prof. Morton has communicated to the 
Chemical News an important “ Investiga- 
tion of the Fluorescent and Absorption 
Spectra of the Uranium Salts,’’ by himself 
and Dr. H. Carrington, Bolton. 


During an unusually heavy snow-storm - 


in Stockholm, which continued for five or 
six days, in December, 1871, Nordenskjold 
detected, even in those portions of the snow 
which fell latest, a black carbonaceous 
powder, charged with very small spangles 
of metallic iron. He has since found 


‘similar substances in the snows of the 


Arctic Regions and from the heart of Fin- 
land, It will be curious to learn from the 
analysis, which he has recently promised, 


whether the iron in this cosmical dust is 
similar to meteoric iron. 

L’Abbé Moigno, in Les Mondes for Sep- 
tember 4, publishes some curious remarks 
on ‘‘ La Vision et les Animaux Mystéricux 
d’Ezéchiel,” by M. VAbbé Darras, who 
has recently published his ‘‘ Histoire Géné- 
rale de |’Eglise, depuis la Création jusqu’A 
nos Jours.”’ 

Kjerulfine is the name of a new mineral 

species, described by Von Kobell. It isa 
phosphate of magnesia and fluoride of cal- 
cium, occurring at Pamle, in Norway, and 
is named in compliment to the Norwegian 
geologist, Kjerulf. 
' In the Annals and Magazine of Natural 
Iistory, for August, Dr. H. A. Nicholson 
describes several new species of Stromato- 
pora, from the Silurian and Devonian 
formations of Western Canada. Stroma- 
topora is so singular a genus that its affini- 
ties are very obscure. Some of the new 
species, however, exhibit certain points of 
relationship to the Spongide, which have 
not hitherto been recorded, and tend to 
strengthen the view which refers Stroma- 
topora to the family of Sponges. 

The recent wet weather has seriously in- 
terfered with harvest operations in the late 
districts ,of the West of England and 
Wales. Ina precarious climate like ours 
it is not surprising that the farmer grum- 
bles so much. He would be happy if his 
calling allowed him to be as heedless of 
barometrical and thermometrical changes 
as most other people. Any discovery that 
would make him less dependent on cold 
and rain, wind and drought, would bea 
great boon. How to harvest crops in wet 
weather is a question the solution of which 
has long gained the attention of practical 
men, and five years ago the Society of Arts 
awarded a prize of 50 guineas and a gold 
medal for the best essay on the subject. 
The successful writer was Mr. W. A. 
Gibbs, Gillwell Park; Essex. His system 
is to dry sheaves of corn by drawing a hot 
blast of air through them at 320 deg. Fah- 
renheit, by means of a fan with a speed of 
600 revolutions per minute. By this 
means a small three-horse power steam- 
engine can be made to thoroughly dry 


thirty-two sheaves of wet corn in fifteen 


minutes, at a cost of about 1s. per quarter 
of threshed corn. The device, to which 
the Chamber of Agriculture Journal has 
drawn renewed attention, is well worth 
the attention of farmers. 


NEw PLANETS.—The three small planets 
discovered in France last year have received 
the names Liberatrix (in honour of M. 
Thiers), Vellida, and Johanna. The five 
planets which still remain without names 
were all discovered by Prof. Watson, of 
Ann Arbor, Michigan, U.S., three last year 
and two this. 


FRESHWATER FisuH.—A _ collection of 
freshwater fishes, made at Shanghai by H.M. 
Consul, Mr. R. Swinhoe, has been reported 
on by Dr. A, Giinther, of the British 
Museum. The is notable for 
taining an unusua arge proportion o 


new species, or such as have 
but imperfectly known. 

TRIBUNALS OF COMMERCH,—A meeting 
was called by Mr. Lyne, at the London 
Tavern, on this subject, on the 18th inst. 
It was not, as Mr. J. R. Taylor, the Hon. 
Seeretary, informs us, a meeting of the 
Trib of Commerce Association, of which 
Mr. F. W. Campin is a Member, Mr. Lyne, 


it is said, signified his intention to relinquish 


office, 
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The Sea and its Living Wonders, A 
Popular Account of the Marvels of the 
Deep, and of the Progress of Maritime Dis- 
covery, from the Earliest Ages to the Pre- 
sent Time. By Dr. G. Hartwic, author 
of ‘*The Tropical World,” &c. Fourth 
edition, ealanged and improved, with 
numerous wood cuts and chromoxylogra- 
phic "je London : Longmans, Green, 
and Co. 1873. 

THIS is a new edition of a truly pleasant 
and withal highly scientific work, so tho- 
ye: scientific indeed, that although we 
have placed it under the head of ‘‘ General 
Literature,” we have done so not because it 
would not more appropriately have been 
placed amongst the scientific works, but 
simply in order that our readers may at once 
know that amusement is to be obtained from 
its pages in even a higher degree, if possible, 
than scientific instruction, though this they 
will find to be of a very high order, for 
dulee et utile is the true character of the 
book, as every reader will readily admit. 

In this fourth edition the same general 
character is preserved as that of other edi- 
tions. ‘The Physical Geography of the 
Sea,” ‘‘ The Inhabitants of the and 
‘“The Progress of Maritime Discovery” 
being the three parts constituting the work ; 
but two new chapters—one on ‘‘ Marine 
Constructions,” the other on ‘ Marine 
Caves”’—have been added; those on the 
“Molluscs and Coelenterata (Jelly-fishes, 
Polyps)” almost entirely re-written; and 
those on “‘ Fishes,” ‘‘ Crustaceans,” ‘‘ Micro- 
scopic Animals,” ‘“‘ The Geographical Distri- 
bution of Marine Life,” and ‘‘The Phos- 

horescence of the Sea,” considerably en- 
arged ; not to mention a number of minor 
improvements dispersed throughout the 
volume. 


Great attention has also been paid to the 
illustrations, many of very small value 
having been omitted in the present edition, 
to make room for a number of others, which 
will be found of great use for the better un- 
derstanding of the text. 


Indeed, we may fairly affirm the state- 
ment Dr. Hartwig makes in his preface 
when he says he has done his best to raise 
the work to the standard of the actual state 
of science, and to render it a complete 
epitome of all that the general reader cares 
to know about the marvels of the deep. 


How well Dr. Hartwig has succeeded, the © 


reader may judge from the following ex- 
tracts :— 
The first of these is from the new chapter 
on Marine Constructions, and shows that to 
the man of practical scienceand the inventor, 
the aphorism applied to the poet, Nascttur 
non fit, may oticn he with truth appropriated. 
In briefly recounting the history of Eddy- 
stone Lighthouse, Dr. Hartwig says, 
‘* Strange to say, the task of rebuilding the 
Eddystone Lighthouse—to supply the place 
of that erected in 1696, b instanley, 
which was destroyed in the dreadful hurri- 
cane storm in November, 1703—once more 
devolved, not upon a professed architect— 
Winstanley being a country gentleman—but 
upon a Mr. Rudyerd, a linendraper of Lud- 
gate-hill, the son of a Cornishman, who 
raised himself by his talents and industry 
from a very low social position to a station 
of honourable competence, The choice, 
however, was not ill-made, for with the 
assistance of two competent shipwrights, 
the London tradesman constructed an edifice 
which, though mainly of timber, was so 
firmly bolted to the rock with iron branches, 
that for nearly half a century it resisted the 


fury of the billows, and might have with- 
stood them for.many a year to come, had it 
not been rapidly and completely destroyed 
by fire. 


This catastrophe, which papbened 
on December 2nd, 1755, was marked by a 
strange accident, for whilst one of the light- 
keepers was engaged in throwing up water 


| 


— 


four yards higher than himself, a quantity 
of lead, dissolved by the heat of the flames, 
suddenly rushed like a torrent from the roof, 
and falling upon his head, face and 
shoulders, burnt him in a dreadful manner. 
Having been conveyed to the hospital at 
Plymouth, he invariably told the surgeon 
who attended him that he had swallowed 
part of the lead while looking upwards; 
the reality of the assertion seemed quite in- 
credible, for who could suppose it possible 
that any human being should exist after re- 
ceiving melted lead into the stomach ? much 
less that he should afterwards be able to 
bear the hardships and inconvenience from 
the length of time he was in getting on 
shore before any remedies could be applied. 
On the twelfth day, however, the man died, 
and having been opened, a solid piece of 
lead, which weighed about seven ounces, 
was found in his stomach. The structure 
thus destroyed was, as all the world knows, 
succeeded by that now standing, erected 
under the direction of Smeaton, the justly 
celebrated engineer.” 

The following, which has reference to that 
remarkable marine animal, the Octopus, and 
his analogues, taken from thechapter on Mol- 
luses, may interest many of our readers :— 

All the Cephalopods—one of the orders 
of Molluses (says Dr. are 
marine animals, and _ breathe ugh 
branchis or gills. These are concealed 
under the mantle in a cave or hollow, which 
alternately expands and contracts, and com- 
municates by two openings with the outer 
world. The one in form of a slit serves to 
receive the water; theother, which is tubular, 
is used for its expulsion. 

According to the different number of their 
gills the octopods are divided into two 
groups. The first, to which the poulp and 
cuttle fish belong, and which comprises by 
far the majority of living species, has only 
two sets of gills, while the second, which, in 
the present epoch, is only represented by a 
few species of nautilus, has four, two on 
each side, according to the number of arms 
or feet—for these remarkable organs serve 

ually well for prehension or locomotion. 
The first group is again sub-divided into two 
orders, octopods and decapods, the former 
having only eight sessile feet, while the 
latter possess an additional pair of elongated 
tentacles, which serve to seize a prey which 
may be beyond the reach of the ordinary 
feet, and also to act as anchors to moor 
them in safely during the agitations of a 
stormy sea. 

It appears that the cephalopods are ex- 
tremely voracious, and would soon produce a 
fish famine by killing the young fish and naked 
molluscs, such as the oyster, but that they 
are themselves chawed up, as the Yankees 
have it, by the sperm whale, the albatross, 
and petrels, who love to skim them from the 
surface of the ocean, and man catches many 
millions to serve as bait for valuable fish— 
cod, for instance. 

At Teneriffe, in the Brazils, in Peru and 
Chili, in India and China, various species of 
cephalopods are used as food. Along the 
eastern shores of the Mediterranean, the 
common sepia constitutes now, as in ancient 
times, a waluable part of the food of the 
poor. ‘‘One of the most striking spec- 
tacles,”’ says Edward Forbes, ‘‘ is to see at 
night on the shores of the Agean the nume- 
rous torches glancing along the shores, and 
reflected by the still and clear sea, borne by 
peor fishermen paddling as silently as pos- 
sible over the rocky shallows in search of 
the cuttle fish, which, when seen lying 
beneath the water in search for his prey, 
they dexterously spear ere the creature has 
time to dart with the rapidity of an arrow 
from the weapon about to transfix its soft 
but firm body.” 

The eggs of the litoral cephalopods ap- 
pear in the form of dark-coloured spindle- 
shaped bodies of the size and colour of 
grapes, and hang together in clusters, and 
are termed by the fishermen sea-grapes, 


The Paradise of Birds. An old Extrava- 
anza in a Modern Dress. By WILLIAM 
JoHN CouRTHOPE, Author of ‘ Ludibria 
Lune.” Second Edition. William Black- 
poy and Sons, Edinburgh and London. 

1873. 

THis isa little poem suited for those who 
enjoy having a fling at the philosophic 

riggisms and scepticisms of the age they 

ive in. The author is playing the mentor 
in and those who are holiday- 
making will find that a dip into this booklet 
will be no pleasure-spoiling affair, but will 
serve to give zest to recreation. 

It would be difficult to afford any con- 
nected idea of the character and contents of 
this work (other than that it is d /a Aristo- 
eon in ony briefer way than the author 

imself does by the work itself. Perhaps, 
however, the enumeration of the dramatis 
persone may throw some light on the matter. 
These are 
Maresnest, a Philosopher of the “ Development ”’ 

Persuasion. 
Winpnaa, a Poet of the Romantic School. 
Cook, 
Lapy, 
Bird in his Egg-Shell, the Gate of 
4mobo. 

Birp or Paravise, King of the Birds’ Paradise. 
JACKDAW, 
Roox, 
PicEon, 
Lark, 
NiGutTINGALE, 
GoLDFINOH, 
BLACKBIRD, 


Souls in Purgatory. 


Birds in Paradise. 


Goose, 

Cuorvus oF Human Bzinas 1n Purcatory. 
Cuorvs or Extinor Birps 1n THE SHELL. 
Cuorus or Brrps In PaRapisE, 

A Jury or Twetve Brrps. 

The mo, spoken by Nightingale, will 
also aid in explaining the nature and con- 
tents of the work:— 

Kind gentlemen, and ladies dear, 

To a poor nightingale give ear. 

The poet bids me fly to you, 

His audience fit (since doubtless few), 

And introduce my bill of fare 

For the entertainment we prepare. 

If then you choose to taste the same, 

And fool disgust—we’re free from blame. 

And first I say that, by your grace, 

We mean to represent a place 

To human gailors (save alone 

To Fancy and her crew) unknown ; 

Not yet subjected to the reign 

Of Science, tyrant and profane,— 

The would-be queen, and upstart thief, 

Who steals the lands of old Belief— _ 

But unexplored (thank Heaven!) and free 

To Wonder and to Poetry. 


Strange things in this strange place you ll view ; 
Conclude not therefore they re untrue. 
Fancy of all things takes precedence 
In travel,—so she should in credence ; 
For once ’twas fashion to traduce, 
But now you all believe in, Bruce. 
Besides, in this our moral age, 

Bards have so serious grown and sage, 
(Not to say dull), and all, forsooth, 
Are 80 well paid for preaching Truth, 
You might as soon suspect pretension 
In priests, as poets of Invention. 


Know, too, beforehand, that we birds 
Shall speak with men in human words. 

If such prodigy 

Quarrel with Aristophanes ; 

Deapise the light good-natured age 

That clapped ‘‘ the Birds’’ upon the stage ; 
And yet whai pleased the Athenian state, 
England, methinks, might tolerate. 


Critics, fastidious and select, 

Hear what from me you must expect. 
If you my friend and = praise, 
You shall be happy all your days. 

I will come flying in the moon, 

And sing to you each night in June ; 
Restore the freshness to your brain, 
When you have many authors slain, 
And bring of epigrams a store, 

That you may slay as many more. 


| 
| 
| 
THRUvsH, 
LINNET, 
SWALLOW 
| 
| 
| 
| 
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But if this play you shall abuse, 
Expect from all the feathered crews 
Dire retribution. I will rouse 
Vast twittering armies in the boughs ; 
say deem your persons will to us 

e sacred, since anonymous) 
Then, if your Sunday clothes you wear, 
And walk abroad to take the air, 
To preach or visit, dine or wed, — 
Keep an umbrella overhead. 


The following is a pleasing fling at the 
philosophers :— 


MARESNEST. 
The rise of Species: can it be 
You know not how it was? Then hear from me. 
Ho! ye obsolete wings in the outset of things, 
Which the clergy Creation miscall, 
There was nought to perplex by shape, species, or 


; 
Indeed, there was nothing at all, 

But a motion most comic of dust-motes atomic, 
A chaos of decimal fractions, 

Of which each under Fate was impelled to his 


mate 
By Love or the law of Attractions. 
So jarred the old world, in blind particles hurled, 
And Love was thea first to attune it, 
Yet not by prevision, but simple collision— 
And this was the cause of the Unit. 
That pee was the feat, which evolved light and 
eat, 
A thousand analogies hint ; 
For instance, the spark from the hoof in the dark, 
Or the striking of tinder and flint. 
Of the worlds thus begun the first was the Sun, 
Who, wishing to round off his girth, 
Began to perspire with great circles of fire— 
And this was the cause of the Earth. 
Soon desiring to pair, Fire, Water, Earth, Air, 
To monogamous custom unused, 
All joined by collusion in fortunate fusion, 
And so the Sponge-puzz)e produced. 
Now the Sponge had of om many attributes more 
Than the power to imbibe or expunge, 
And his leisure beguiled with the hope of a child. 
CHORUS. 
O philoprogenitive Sponge! 
MARESNEST. 
Then Him let us call the first Parent of all, 
Though the clergy desire to hoodwink us ; 
For He gave to the Earth the first animal birth, 
_ And conceived the Ornithorhyncus. 
CHORUS. 
Conceived the Ornithorhyncus ! 
MARESNEST. 
Yes: who, as you have heard, hasa bill like a 


ird, 
But hair and four legs like a beast, 
And possessed in his kind a more provident mind 
Than you'd e’er have presumed from the priest : 
For he saw in the distance the strife for existence, 
That must his grandchildren betide, | 
And resolved, as he could, for their ultimate good, 
A remedy sure to provide. 
With that, to prepare each descendant and heir 
For a different diet and clime, 
He laid, as a test, four eggs in his nest— 
But he only laid two at a time. 
On the first he sat still, and kept using his bill, 
That the head in his chicks might prevail. 
Ere he hatched the next young, head downwards 
he slung 
From the branches, to lengthen his tail. 
Conceive how he watched till his chickens were 
hatched, 
With what joy he observed that each brood 
Were unlike at the start, had their dwellings apart, 
And distinct adaptations for food. 
Thereafter each section by Nature’s selection 
Proceeded to husband and wive, 
And the truth can’t be blinked that the weak grew 
extinct, 
While the lusty continued to thrive. 
Eggs were laid as before, but each time more end 
more 
Varieties struggled and bred, 
one Fe of the scale dropped its ancestor's 
tail, 
And the other got rid of his head. 
From ~~ in brief words, were developed the 
virds, 
Unless our tame pigeons and ducks lie: 
From the tail and hind legs, in the second-laid eggs, 
The Apes and—Professor Huxley. 
CHORUS. 
The Apes, and Professor Huxley! 
MARESNEST. 
Yes; one Protoplasm, connecting the chasm 
*Twixt Mammal, and Reptile, and Roc, 
With millions of dozens of fungus first cousins, 


Reduces the world to one stock ; 
And though man hasa place from the Sponge at 
the base 
In variety farthest removed, 
And has managed to reach what he calls soul and 


speech, 
Yet his blood is by language approved. 
For instance, the tribe that contrives to imbibe, 
While the friends, who believe in them, plunge 
Their hands with mad pranks into Railways and 
Banks, 
We term the variety Sponge. 
And perhaps like our Sire, as all classes mount 
higher, 
We sball merge into Oneness again, 
Our species absorb all the rest in its orb, 
And Birds, Beasts, and Fishes be Men. 


REVIEWS of the following works are un- 
avoidably postponed till next number :— 
“Quantitative Chemical Analysis.” 
T. E. Thorpe, 

Longmans. 

‘‘Sewage Utilization.”” By U. R. Burke, 
M.A. Messrs. E. and F. N. Spon. 

Natural History for Beginners.” f H. 
Alleyne Nicholson, M.D., D.Sc., sis 
Ph.D., &c., &c. William Blackwood and 
Sons. 

Across Europe.”’ By T. L. 
Nichols, M.D. | Messrs. Longmans, Green, 
and Co. 

‘“‘Count Rumford—How he Banished 
Bavaria.” By T. L. Nichols, 
M.D. essrs. Longmans, Green, and Co. 

‘Rays of Light.” By F. Ayckbourn. 


By 
Ph.D., F.R.S.E. Messrs. 


‘Story of the Earth and Man.” Hodder 
and Stoughton. 
‘‘The Story of a Life.” By W. A. Gibbs, 


Esq. In the quotation given at page 143, 
at line eleven, for the word ‘‘ as,” read 
“at,” the one word being substituted for the 


| other by our typographical error. 


THE WRITING-BALL; OR , ELECTRIC TyPE- 
WRITING APPARATUS.—Invented by Rev. R. 
Malling Hansen, Head-master of the Royal 
Institute for Deaf and Dumb, at Copen- 
hagen.—This is a highly scientific and most 
re yy eae instrument, and we intend to lay 
full details before our readers; want of 
space preventing our doing this in our pre- 
sent number. In the meantime, those who 
seek to know more on thissubject, can apply 
to Messrs. Holten and Co., 82, Gracechurch- 
street, London, E.C.. 


PATENT LAW MEETINGS AT BRADFORD. 


—Want of space compels us to defer the re- 
port on this subject till our next. We may 
mention that the representative of the In- 
ventors’ Institute, 8. C. Lister, Esq., a well- 
known manufacturer of Bradford, was voted 
to the chair. We may also mention, that on 
the subject of compulsory licenses, there 
seemed to be some difficulty in arriving at a 
conclusion. 


Lost CANON OF BEROSUS.—Mr. 
George Smith has just discovered the frag- 
ments of an ancient Assyrian canon, from 
the Babylonian copy of which the much- 
poses | canon of Berosus was unquestion- 
ably derived. ‘Ihe importance of this relic 
to chronologists can scarcely be over-esti- 
mated, and it will form the substance of a 
paper shortly to be read before the Society 
of Biblical Archeology by its fortunate dis- 
coverer. 


HEAT IN GAs.—Amongst the many im- 

rtant industrial papers recently brought 

fore the Iron and Steel Institute, there 
was one of great scientific interest, to which 
we desire to call attention. It was ‘‘ The 
Rationale of the Combustion of Gases con- 
sidered in relation to an increased supply of 
Heat,” by M. Charles Boutmy, of the Ecole 
de Liége. This communication has a most 
important bearing on the utilization of the 


.| gases of blast-furnaces. 


DEATH OF AN OLD INVENTOR. 


By the decease of Henry Richardson Fan- 
shawe there has just passed away from 
amongst us, at the age of 62 (our inventor's 
age), a practical worker to whom some com- 

aratively new and important branches of 
industry owe not a little of their successful 
development. He was the son of a silk 
manufacturer in Spitalfields, and he and his 
brother, John Americus Fanshawe. early in 
life devoted their attention to the manufac- 
ture of vulcanized India-rubber. The his- 
tory of Silvertown is, to a certain extent, 
their history, for they, for some years, ap- 
plied their energies to the carrying out of 
the important rubber works there. On 
leaving that place John Americus became 
identified with the well-known firm of 
George Warne and Co., of Tottenham, where, 
in connection with his partners, he produced 
some most valuable improvements in rubber 
manufacture, while Henry R. Fanshawe 
took a wider field. John’s steady adherence 
to the one subject provided him with com- 
fortable competency, while Henry’s inven- 
tive powers were so fertile that his time was 
occupied in inventing, and little could be 
devoted to their commercial development. 
The consequence was that although he as- 
sisted materially in building up the fortunes 
of others, he himself remained poor through 
the greater part of his career. Amongst 
other inventions he brought out an expedi- 
tious mode of tanning by the aid of improved 
machinery and process, some most impor- 
tant improvements in the manufacture of 
kamptulicon, and an exceedingly ingenious 
dia for casks, by means of which the 
freshness of the liquor contained is retained 
to the last drop. He also devised a well- 
considered plan of lighting mines with gas, 
the gas being, as it were, isolated from the 
mines, and supplied with air from without 
by means of tubes, a second set of tubes 
carrying away the hot air to the surface. 
Amongst other things was a plan for catch- 
ing fish by means of a submerged light. 
This, at the time, attracted much attention. 
A paper was read on this subject by the 
Society of Arts by Mr. F. W. Campin, the 
patent barrister, and the invention was 
carried out practically off Great Grimsby in 
the Mary Hewitt fishing smack. The 
‘‘takes”’ proved its success, and after the 
first demonstration the old hands in the 
other smacks fished in a circle round the 
light-ship. The diffusion of light was at- 
tended by a Seda gees diffusion of luck. 
The larger, finer fish came boldly up towards 
the lamp, and eagerly took the bait. Thus 
the Mury Hewitt got the bigger fish, but 
all the smacks got unprecedented ‘‘ takes.” 
Notwithstanding this success, sufficient 
capital was not found to carry out the 
plan on a large scale, and Henry Fan- 
shawe sustained a severe disappointment. 
More recently Mr. Fanshawe brought 
out a most important invention for 
waterproofing, indurating, and otherwise 
improving the condition of leather. At the 
outbreak of the Franco-Prussian war, large 
contracts were secured for the supply of 
boots to both armies, and poor Fanshawe’s 
star seemed to be in the ascendent. With 
the close of the war, however, the orders 
ceased, the boot and shoe manufacturers 
finding that there was, for profit, ‘‘ nothing 
like leather ” that had not been proofed, as 
the increase of durability led to a decrease in 
sales. This invention has been most suc- 
cessfully applied for boot soles and uppers, 
mill bands, and hose piping. The inferior 

ortions of the hide are made equal to the 
best, and will fetch the same price, while low- 
classed butts (such as hemlock and mimosa 
tamayes) will, when treated by this process, 
bear favourable comparison with the best 
English. Notwithstanding its merits, this 
invention has, from the want of sufficient 
capital to bring it prominently forward, 
been, from the commercial point of view, but 
partially successful, and poor Fanshawe has 


: 
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passed away at no great remove from abso- 
lute poverty, leaving bebind him a family of 
five daughters, for whom he was unable to 
make any provision. Mr. H. R. Fanshawe 
was in person, whilst in health, theideal of 
an Englishman, above the middle height, 
with large, well-set frame, of open, pleasing 
countenance, and with kindly-looking blue 
eyes. He had few, if any, enemies, but from 
his retiring, unassuming manner, his many 
friends were unable to render him that 
assistance which they would gladly have 
done. Mr. Fanshawe’s remains were 
interred at Bow Cemetry, on the 22nd July. 
He has left behind him, in the hands of a 
friend, some highly-valuable inventions, 
which, but for the heavy fines upon inven- 
tive talent imposed by our Patent Laws, 
would long ere this have been brought out, 
and might have enabled him to have ended 
his days in much more comfortable circum- 


stances. Mr. J. A. Fanshawe, of Totten- 
ham, died about two years since. 
Correspondence, 
CHEMISTIANITY.” 


To the Editor of the ScrENTIFIC AND 
LITERARY REVIEW. 

S1r,—I have much pleasure in informing 
you that the whole of the work ‘‘ Chemis- 
tianity,’’ now finally revised and reset up in 
type from the printer’s proof book, has been 
in type some days, and that my printers, 
Messrs Chas. illmer and Sons, at 1, 
Cooper’s-row, Liverpool, and of Chester- 
street, Birkenhead, have this day printed off 
2,020 (for 2,000) copies of the first portion of 
the work, and the remainder will be printed 
off by about Tuesday or Wednesday of next 
week, the printing on good paper for books 
requires four or five weeks to bs. I may 
safely state on or about the léith day of 
October next, as the date of issue. 

I deeply regret the length of time I have 
occupied to complete to my satisfaction my 
self-imposed ion, The causes were my per- 
severance to make each line correct for 
chemical truth, and as near as possible for 
verse, and also a considerable delay in ob- 
taining the proof book back from further 
correction by different chemical friends. 
Messrs. Stevenson, Blake and Co., of 
Sheffield, have supplied the whole of the 
perfectly new type purposely for my book. 
I have had the paper made pnd x! and 
watermarked, ‘‘ Chemistianit .’ The whole 
work is got up in really t-class style, 
with my best aim for good sense, and will 
cost me, for the first edition, quite the sum 
I named—viz., £419.— Yours faithfully, 

C. SELLARS, F.C.S., Gas Cement 
works, Birkenhead. 

Office, 2, Woodside Ferry-buildings, 

Birkenli 

Monday, August 25th, 1873. 


APPLICATIONS FOR PATENTS. 
(Continued from Page 154.) 


ond machinery and appliances therefor, part of 
which machinery is applicable to the preparation 
and drying of peat for fue).—B. Hunt. Pro- 
cesses for the preservation of food (com.)—W. 
Clark. Apparatus for utilizing wave power for 
propelling vessels and other purposes (com.) 
(Complete specification.)—F. P. Girard. Presses 
fr compres-ing artificial fuel and other analo- 
gous materials into blocks.~ W. J. Coleman. 
Compositions for preserving meat, vegetables, 
fruit, and other articles of food.—W. Gardner 
snd H. Jennings. Door knobs and spindles.— 
J. Lewis. Machine for cleaning, blacking, and 
polishing boots and shoes.—J. Mathieson. 
Construction ofand the mode of firing torpedoes. 
—R. J. Markham. Wheels. 
On July 3lst.—2590 to 2600.—C. J. I. Leffler. 
Apparatus or machinery to be employed in 
rolling metals.—J. R. Whitgreave. Construe- 
tion of ships and other vessels and boats.—J. 
Beckett. System of albumenizing paper.—Pl. 
Richards, H. H. Mott, C. F. Mott, and J. 
Howes. Appliances for raising and lowering 
window blinds, partly applicable to other rais- 


| 


ing and lowering purposes.—F. Hurd and E. 
T. Simpson. Mode of generating steam and 
expanding gases combined for motive power, 
also devaporising steam, and the machinery or 
apparatus employed therein.—E. T. Hughes. 
Door calls or bells (com. . Shaw, J. §&. 
Sleath, and J. Holt. achinery for preparing 
wool or other fibrous substances for combing or 
spinning.—U. C. Hill. Cellulated piano- 
forte.—F. Barnett, Method of preparing 
asphalte for paving.—L. Seegers. Apparatus 
fur a gas economiser ; »u apparatus for increas- 
ing the illuminating and heating powers of coal 
os with reduced consumption.—G. Haseitine. 

eparation and packing of water colours for 
artists and other purposes (com.) (Complete 

ificatien). 


On August l1st.—-2601 to 2613.—A. Deininger. 
Production from all vegetable matter containing 
a fibrous rind (bast-fibre), such as flax, hemp, 
nettle, &c., of a filamentous matter, which can 
be used asa filament for spinning, the process 
doing away with the retting process hitherto 
in use.—E, Caeper. 
water to steam boilers and ether vessels, and 
water purifying apparatus to be used in connec- 
tion therewith or otherwise (com.)— R. P. Spice 
and F, W. Hartley. Carburettors.—T. Cobbett. 
Ball joints—R. W. Brownhill. Weighin 
machines for weighing railway trucks, roa 
waggons, and similar purposes, as well as being 
particularly adapted for weighing coal trucks, 
minerals, and other colliery purposes and general 
merchandise.—W. H. Bonnewell. Apparatus 
for exhibiting advertisements, also applicable to 
o'her purposes.—W. Hale. War rocket ap- 
paratus.—A. A. Croll and D. C. Dalgairns. 
Treatment of sulpbur ores.—G. C. Lilley. 
Cocks or taps.—O. Ball and FE. Jowett. Jac- 
querd engines.—W. Betts. Apparatus for 
ornamenting in'colours the sides of metallic 
capsules.—J. Sibert. Apparatus for heatirg 
water for generating steam.—J. G. Cameron and 
J. Hastie. Steering apparatus. 


On August 2nd. —2614 to 2622.—J. 8. Crossland. 
Steam boilers.—J. Tillot. Apparatus for drying 
steam, or for separating water from steam.—aA. 
Sonnenschein. School desks and appliances 
connected therewith.—N. D. G. Galland. Per- 
manent ways of railways with heavy gradients. 
and improved rolling stock in connection there- 
with.—F. A. Palmer. Electro-magnetic engines 
(com.) (Complete sp: cification.) —R. Chambers. 
Machinery or apparatus for cleaning wheat and 
other grain—W. Clark. Construction of 
metallic and other chairs or seats, purt of said 
improvements being applicable for other uses 
(com.)-—E. P. Jones. Ties for securing bales of 
cotton and other merchundise.—J. B. Walker. 
Improved fuel. 


On August 4th.—2623 to 2624.—E. J. Palmer, 
jun. Ventilating hats—G. Rydill. Steam 
oilers and apparatus for utilising waste beat 
from boiler furnaces on land and sea, and im- 
provements in furnace doors and hot-air tube, 
also to utilise the heat in the flues and chimneys, 
and for other purposes. 


On August 5th.—2625 to 2631.—P. J. Livesey. 
Improved dovetailed joint, and mode or ma- 
chinery for drawing the same, applicable for 
construct.ng drawers, cabinet work, and other 
purposes (com.)—W. Ffandiford. Coupling tin 
rollers of mules for spinning. —T. W. Dunn and 
O. Prangley. Extracting animal grease and 
other impurities from wool. ‘T.Shell. Motive- 
power engine.—J. L. Clark. Apparatus for re- 
cording the number of passengers conveyed in 
public vehicles, and the distance each has tra- 
velled.—J. H. Cohrs. Pistons which work 
without friction, and keep perfectly air-tight.— 
E. la P. Daniells. Improved article of dress. 

On August 6th.—2632 to 2644.—J. Walker. 
Apparatus for lighting cigars and tobacco.—S. 
Long. Fittings of ships’ boats, whereby they 
are rendered self-detaching when lowered into 
the water.—W.S.Crondace. Night-sight vane 
for small arms, also applicable to ordnance.—T. 
L. Phipps. Clippers for clipping horses and 
other animals. —J. Kirkman. Lubricating 
packing for the stuffing-boxes of steam engine 
piston rods, and for other similar joints requir- 
ing to be steam, air, or water tight.—T. J. 
Watson and A. Pegler. Packing for the stuff- 
ing-boxes of steam engines, and for other joints 
requiring to be steam, air, or water tight.—J. 
Leigh. Manufacture of manure.—S. 5. Pol- 
lock. Appliance for checking and stopping 
frizhtened aod runaway horses instantaneously 
without inflicting any injury on the animal in 


Apparatus for supplying | 
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so doing.—P. R. de F. d’Humy. Means em- 
pluyed for stopping bottles and other similar re- 
ceptacles.— G. T. Bousfield. Sewing mechanism 
for sewing machines (com.) (Complete specifi- 
cation.)—W. E. Newton. Machinery for mould- 
ing bricks, blocks, or other analogous articles 
composed of plastic or other substances (com.) 
—E. D. Johnson. Preserving steel pens.—W. 
Clark. Propulsion of vessels aud apparatus for 
the same (com.) 


THE EpvucaTion oF THE Hanv.—The 
almost marvellous power that may be given 
to the human hand by training it to the per- 
formance of a particular kind of duty has 
frequently been mentioned in advocating the 
extension of technical education, and 
we had a wonderful confirmation of this 
view at M. Riviere’s Promenade Con- 
certs, in the performance on the piano- 
forte of Mdlle. Marie Secretain. As this 
young lady has the honour of holding the 
first prize from the Conservatory of Music at 
Paris, no further evidence need be sought of 
her having undergone severe training, or of 
that training having well-developed her 
natural powers; yet, one cannot listen to 
her performance without being astonished 
at the wonderful power which she possesses 
over the instrument. The pieces to which 
we particularly refer are, a powerful solo 
—‘‘ Faust””—of her own composition, and 
introducing most brilliant variations upon 
several of the more popular airs in Gounod’s 
opera, Herz’s arrangement of the ‘‘ Carnaval 
de Venise,” Mozart's Concerto in B flat 
— and finale), Weber’s Concerto in 

flat, and Weber's Concert Stiick. In 
the performance of these, many beau- 
tiful and complicated passages, and at 
the same time extremely rapid ones, were 
played with a facility and grace which could 
not be too much admired. Although Mdlle. 
Secretain is as yet comparatively unknown 
to the British public, she has done enough 
to establish her reputation in this country as 
a charming and highly-talented musician, 
and we do not hesitate to say that she will 
long be known amongst us as one of our 
greatest professional favourites. By the in- 
troduction of such high-class talent, M. 
Riviére certainly entitles himself to the ut- 
most possible success. 


ERFECT HYDRAULIC MARINE 
PROPULSION. 


After 15 years’ study and experiments the Advertiser 
wishes to meet with a Capitalist. A few pounds only 
will be required in the first instanve to prove the correct- 
ness of his method.—Address (principals only) to H.8.8., 
40, Seething Lane, City, E.O. 


PUBLIC SAFETY IN RAILWAY TRAVELLING. 


GOVERNMENT ENGINEERS, 
RAILWAY DIRECTORS, LOCKING 
MAKERS, AND OTHERS. 

The advertiser has invented, patented, and practi- 
cally developed an improved accurate system of | 
switch peints and meeting points, accurate repeating an 
tell-tale signalling in all climates and in hot or cold 
weather; equally efficient in fog and in tunnels, for long 
1ange signals, and for the block system. 

‘this system prevents the miin line being worked when 
the cross line is blocked, and when necessary can be 
w:.'ked by the guard of the train. It also possesses many 
other practical advantages. 

Full Ps nage and opportunity of investigation will 
be afforded on application to Patentee, office of ScrenTIFIC 
Review, 21, Cockspur-street, Charing Cross 8.W. 


PLANTERS’ GAZETTE 

AND 

NEWS, 

or 

India, Ceylon, Straits Settlements, Java, China, Japan, 
The Phillipines, Mauritius, the Cape, Australia, 
West Coast of Africa, South America, the 
West Indies, etc. 

Subscriptions : Ten Shillings per annum, payable in 
advance : can be forwarded by Five-Rupee Note, or other- 
wise, to Ransome, Garrard & Co., 45, Lime-street, City, 
London, E.C., or to Bates, Hendy & Co., 4, Old Jewry, 
Loudon, E.C. 


NEW SERIES OF SCIENTIFIC 
ES2AYS8. 
In crown 8yvo, with Seven Charts and Diagrams, 


price 7s. 6d. 
IGHT SCIENCE FOR LEISURE 


HOURS; a Second Serirs of Familiar Essays on 
Scientific Subjects, Natural Phenomena, &c , including 
a Sketch of the Life of Mary Somerville. 

By R. A. PROCIOR, B.A. Cantab, Author of ** Other 
Worlds than Ours,” “ ‘The Orbs Around Us,” &c. 
FIRST SERIES, uniform, Second Edition, price 7s. 6d, 

London: Loneman, Guesn, and Co., Puternoster-row. 


| 
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THE INVENTORS’ INSTITUTE, 


ESTABLISHED Ist MAY, 1862. 
FORTNIGHTLY MEETINGS, DURING SESSION, 


4, ST. MARTIN’S PLACE, TRAFALGAR SQUARE. 


Past Presiprnt—Str DAVID BREWSTER, K.H., LL.D., F.R.S., &c., from the Establishment of the Inventors’ Institutr, 
; till his decease, February, 1868. 
Past Presipent—Loxy RICHARD GROSVENOR, M.P., &c., from February, 1868, till May, 1871. 


Council : 
CHAIRMAN OF COUNCIL, 
SIR ANTONIO BRADY, Knt., Xe. 


The Right Hon. The Earl of Caith- Dr. George Bachoffner, M.A. Thomas Dunn, Esq., C.E. W. W. Moore, Esq. 

ness, Vice-Pres. P. W. Barlow, Esq., 0.E., F.R.S. John Farmer, Esq. Thomas Morgan, Esq. 
The Hon. Algernon Egerton, M.P., W. H. Barlow, Esq., O.E., F.R.S. J. C.E. George Frederick Muntz, 

Vice-Pres. Charles de Bergue, Esq. H.A. Fletcher, Esq., C.E., F.R.A.S. A. J. Murray, E*q., C.E. 
Sir William Fairbairn, Bart., C.E., ay | Bessemer, Esq. - John Grantham, .» O.E. A. Normandy, Esq. 

LL.D., F.R.S., Vice-Pres. The Hon. wo so Bethell Hugh Greaves, Esq., C.E, J. J. Parkes, Esq., C.E. 
Lord Richard Grosvenor, M.P., Vice- M.P.W. Boulton, Esq. Robert Grifliths, Esq. W. 1. Preece, -, C.E. 

Pres. Colonel Boxer. E. Hall, Esq. T. W. Rammell, 7 
Beresford Hope, Esq., M.P., Vice- JacobBright Browett, Esq. M. M. Harris, Esq. John Ramsbotton, Esq., C.E. 

Pres. Benjamin Burleigh, Esq., C.E. G. W. Hemans, Esq., C.E. Fred. Ransome, Esq., C.E. 
General the Hon. James Lindsay, F. W. Campin, Esq. W. T. Henley, Esq. - J.J. Russell, Esq. 

M.P., Vice-Pres. Samuel Chatwood, Esq. Alexander Mitchell Innes, Esq. John Saxby, Esq. 
His Grace the Duke of Manchester, D. K. Clarke, Esq.» 1K. W. Mitchell Innes, Esq. A. Sedley, Esq. 

Vice-Pres. Dr. Robert H. Collyer, F.C.S. Julius Jeffreys, Esq., F.R.S. C. Williams Siemens, Esq.,C.E.F.R.S. 
Robert Richardson, Esq., C.E., Vice- Sir Fothergill Cooke. Dr. If. C. Jennings. E. Sonstadt, i 

Pres. Samuel Courtauld, Esq. Dr. P. W. Latham, M.A. Berger Spence, 4. 
Captain Jasper Selwyn, R.N., Vice- H. C. Coulthard, Esq., C.E. Sampson ven ds Esq. Cornelius Varley, Esq. 

Ss. Dr. J. M. Croft. Kdward Lord, Esq. F. If. ‘ona Esq., C.E. 

Henry Brinsley Sheridan, Esq., M.P., T. B. Daft, Esq., C.E. D. J. McLauchlan, Esq. Robert Wheble, Esq. 

Vice-Pres. Robert Davison, Esq., C.E. J. BE. McConnell, Esq., C.F. E. 0. W. Whitehouse, Esq., C.E. 
Sir W. Worsley, Bart., M.A., Vice- William Dempsey, Esq., C.E. Walter Macfarlane, sq. Hume Williams, Esq. 

Pres. W.Hemp-‘on Denham, Esq., M.D. Colin Mather, Esq. W.N. Wilson, Eaq. 
Alexander Allan, Esq., C.E. Il . Dircks, Esq. John Mackintosh, Esq. 

Bankers. Seerctary. Auditor. 
LONDON & WESTMINSTER BANK. F. W. CAMPLIN, Esa. G. GRAILAM CARTTAR, Era, 


The various efforts which have been made, and the numerous influences now at work to injure, if not destroy, Patent Rights; the inefficiency of the 
mauy well-intended, but ill considered, Schemes of Patent Law Reform, which have from time fo time been suggested, and the tendency of which has 
generally been to prejudice the Inventor without advantage to the Public; together with the proceedings so essentially involving the interests of Inventors 
which have already taken place in Parliament, as to the propriety of abolishing Patent Rights altogether, show the necessity of an immediate and active co- 
operation on the part of those interested in Inventions and in Patent Property, and that an Association for the Protection and Defence of Patent Rights is 
waney needed. This Institute has, therefore, been established for the purpose of uniting and organising the influence of Inventors, Patentees, and others. 

ts objects are :— 
Ist. To protect Inventors’ interests, and defend the privilege of obtaining Her Majesty’s Letters-Patent. 
2nd. To promote improvements in the Patent Laws. 
3rd. To facilitate the diffusion of information with reference to Inventions, and other subjects beneficial to Inventors and Patentees. 
The qualification for Annual Members of the Institute is a Yearly Subscription of One Guinea, and for Life Members a single payment of Ten Guineas. 


NOTICE TO INTENDING PATENTEES. 


THE INVENTORS’ PATENTRIGHT ASSOCIATION, LIMITED, 


(The Proprietors of the ‘‘ Scientific and Literary Review’’), 
21, COCKSPUR STREET, CHARING CROSS, LONDON, 8.W., 
OBTAIN PATENTS FOR INVENTIONS AT FIXED AND MODERATE CHARGES. 


DIRECTORS, 
P. W. LATHAM, Esq. 
F. W. CAMPIN, Esq., Barrister-at-Law. 
G. B. FINCH, Esq. 
AUDITOR. - 
RICHARD COCKER, Esq. 


BANKERS. 
LONDON AND WESTMINSTER BANK, St. James’s Square. 


SCIENTIFIC REFEREES. 


Sin CHARLES FOX, C.E., F.R.G.S., &e. Captain J. H. SELWYN, R.N., &e. 

W. H. BARLOW, Esgq., C.E., F.R.S., &c. IIIRAM CRAVEN COULTHARD, Esq., C.E., 
Proressorn WILLIAM POLE, C.E., F.R.S., &e. BENJAMIN BURLEIGH, Esq., C.E. 

JOHN WOODHOUSE, Esq. C.E., and M.E., &e. : Dre. B. Il. PAUL, F.C.S. 

ROBERT RICHARDSON, Esgq., C.E., 


This Association was established in the year186 7. tor the purpose of simplifying, cheapening, 


and expediting as far as possible the proceedings attending THE OBTAINING OF PATENTS 
FOR INVENTIONS and their commercial development. 


Several leading members of the Inventors’ Institute, coming daily in contact with laventors, whose wants and difficulties were daily pressed on their 
attention, formed themselves into this Association, entitled ‘‘ The Inventors’ Patentright Association, Limited,’”’ in order to supply Inventors with the best 
and most reliable information and advice—to provide skilled references on questions of science and manufacture—to render legal processes for protecting and 
maintaining ye rights safe, cheap, and ready—and to aid Inventors in bringing their inventions intofpracticable and profitable shape. To carry out these 


views, the following are the 
OBJECTS OF THE ASSOCIATION. 


To obtain Patents for Inventions in this and other countries. To Sell, and License Patented Inventions. | 

To Register Designs. To furnish advice and professional Assistance in developing Inventions. 

To form Public Companies, or otherwise arrange for the Public Intro- To collect Evidence, arrange Arbitrations, and otherwise assist Inventors 
duction of Patented Inventions. in maintaining their rights. 


N.B.—To Members of the Inventors’ Institute this Association offers special privileges in the obtaining of Patents, 
both in this country and in all parts of the world. 


A Handbook furnished gratis on application to THOMAS MORGAN, Secretary, 21, Cockspur Street, Charing Cross, Londcr. 
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ADUTT, FINZI & CO., 
General Merchants and | Sole Manufacturers of 


{' 


> 
= 


THE PATENT ANTI-MILDEW «GRAIN & SEED PROTECTOR. 
Invented by J. Methodios Joannides. Patronized by Her Majesty the Queen. 
PRESERVES GRAIN, SEED, FRUIT, COAL, so 
From HEATING, MILDEW, &c., while Stored in VESSELS, GRANARIES, WAREINOUSES & j STACKS. 
SAVES THOUSANDS OF POUNDS = . ANNUALLY TO SHIPPERS, 

MERCHANTS, FARMERS,  WAREHOUSEMEN, AND OTHERS. 


APPLIED TOA RICK, 


j 


APPLIED TO A GRANARY, APPLIED TO A VESSEL. 


The Apparatus for Hay Stacks can be taken out when the Drying Process is completed (which occupies about four to six days), and then used in another Stack. It 
page ventilates and preserves Hay, Clover, &c., thus realising a higher price in the markets, and keeps it in such perfect condition that no spontaneous combustion or mildew 
can possibly take place. It also so effectually preserves the substances and flavours that horses, cattle, &c., eat with much better appetite, and, as a comsequence, strengthening 
their nerves, increasing flesh, fattening, promoting long life, and many other advantages which necessarily result from a good appetite. 


When not in use the apparatus can be taken to pieces, and occupies comparatively a small space. It can be seen in full working orderatthe Offices, 24, Mark Lane, London. 
Price of a complete Apparatus to be fitted in a Ship’s Hold, 40 ft. long. 19 ft. wide, 12 ft. high. Ms od est ai om: ee --. £80 


Price of «. complete Apparatus to be fitted in a Granary, 25 ft. long, 16 ft. wide, 12 ft high ... 45 
| Other Sizes inProportion. 


LICEN SES GRANTED. AGENTS WANTED. 
24, MARK LANE, LONDON. 


IMPORTANT INVENTIONS FOR SALE, DISPOSAL, OR LICENCE. 


THE ATTEN TION OF CAPITALISTS AND MANUFACTURERS 
Is solicited to the fellowing list :— 


PATENTS OPEN TO PARTNERSHIPS, SALE, OR LICENSE FOR IMPROVEMENTS IN 


Bricks, and Roofing Tiles. © | Hammock Beds. 

Bottle Stoppers. Locks. 

Couplings, or Joint, for Hose, Water Pipes &c. | New Musical Instrument. 

Saucepan Stirrer. Purification of Whiskey and other Spirits. 
Machine for Making Brushes. Application of Petroleum and other Hydro Carbons as 
Tin Lined Lead Pipes. Motive Power. 

Traps for preventing escape of foul air. Machine-made Wood Pavement. 

Diaries and Account Books. | Sliding and Revolving Shutters. 

Life Boats. | Threshing Machine Beaters. | 

A Covering for Tramway Cars. Heating and Hot Water Apparatus. 

Steam Ploughs, anchors for. _ Self Cleansing Water Filters. 

Sewage Manure. Steam Ploughs. 

Treating Skins and Furs. Hydrodynamic Propeller. 

Earth Closets and Water Closcts. — | Cultivating Apparatus. 

Boilers for Steam Engines. | Bottles for Port Wine. 


FOR PARTICULARS AND TERMS APPLY TO— 


MR. C. GRAHAM CARTTAR, PUBLIC ACCOUNTANT, 
14, OLEMENT’S INN, STRAND, W.C. 


| | 
| | 
| 

EF 
| 
SSS Ow / \ = — 
| 
| 
| 
’ 
| 


168 THE SCIENTIFIC. AND LITERARY REVIEW. Oct. 1, 1873. 
BAMBER’S PATENT ECONOMISER 


IS ADMITTED BY THE 


Hi 


lt is serviceable in all 


seasons; in winter it can 


= 


THOUSANDS OF 


i 


= 


i 


be made to send nearly the 


PEOPLE WHO HAVE 


| 
it 


whole of the heat into the 


TRIED IT TO BE 


room, and in summer it can 


‘| | only a handful of fire at 
APPARATUS EXTANT. 7 | S| the top of the grate for 
g purposes. This 
AN 
PRIVE FOR A 9-INOH Bit i | not only saves the coal but 
Wh 
ECONOMISER, 3s. ; 10-INCH, materially adds to the com- 
3s. 3d.; AND $d, PER iil fort of the household, by 
LARGER SIZES. of the room. 


The following testimonials are selected from thousands of a similar character :— 


From the Rev. W. M. HAGLEWOOD, Vicar of Great Harwood, April 7th, 1873. 
The Economiser saves about one-half of the Coal, and makes a bright fire. I should not like to be without it. 
Temperance Hotel, Northgate, Halifax. 


The Coal Economiser I got from you gives very great satisfaction; we can have the water in the L boiler always boiling hot, and we have more heat for roasting and other 
cooking, at a very considerable less expense. I think Hotel keepers and others doing a great amount of cooking ought to have one. CHARLES HACK, 
Bottom o’th’ Moor, Oldbam. 
Having tried your Coal Eoonomiser for some time, I am fully persuaded that it isa decided saving of coal ; besides making a far warmer and more comfortable fire. I shall 
certainly recommend it to all my friends, for I am thoroughly convinced of its being a boon to the public. JAMES HURST. 
Bank House, Stoke-upon-Trent, 15th April, 1873. 
Your Coal Economiser is, I consider, by far the most scientific construction of anything of the kind I have yet seen, and I find others concur with me in my opinion. 
SAMUEL COOPER, 
257. Lees Street, Oldham. 
I have carefully tested Bamter’s Coal Economiser for nine ‘weeks, and find it saves 45 per lens making a brighter fire, and throws more heat into the room. I would not be 
without one if it cost double the money. JOHN LOWDAN. 
7, Orystal Buildings, 8t. John’s Road, Huddersfield, April 23rd, 1873, 
I beg to bear testimony to Bamber’s Coal Economiser. It is not “a an economiser in name, but in any (which is better still). It has made one tsa of coal last one 
month longer than usual with us, hence it has soon paid for itself—in fact we would not be without.one. SYKE™ 


Bankfield Road, Huddersfiel@, April 18th, 1873. 
I have great pleasure in ym, mA testimony to the efficiency of Bamber’s Patent Coal Economiser. I have had one in use five weeks, during which time I find it has saved 


me one shilling and aepenes per week , and throws out more heat into the room than when without it. Indeed I would not now be without one if it cost double the amount. 
You are at liberty to publish this it you think proper. JOHN SHIELS. 


- 


TO BE HAD AT THK CENTRAL DEPOT, 13, BLACKBURN, ROAD, ACCRINGTON ; “AND ALL SESPOUTASLE IRON MONGERS. 


BY HER MAJESTY’S ROYAL LETTERS PATENT. 


“AGENORIA,” 
The best Hand and ‘Silver Medal 
Treadle Lock- awarded at Work- 
Stitch Shuttle ing Men's 


Exhibition for 


Sewing Machine Excellence of 


in the world, Workmanship. 
| £4 4s., £4 10s. 
| With Stand, £5 5s- Medal awaried at 
Silver-plated, bnew, 
Eneraved, and 
” New Patent, £4 5s 
’ ° 
THE “ WRITING BALL,” OR ELECTRIC TYPE-WRITING APPARATUS. ‘akataae Medal at Cupar, 
Has been highly spoken of by “Telegraphic Journal,” the ‘“ Engineer,’ the All parts liable to Be 
‘* Mechanic’s Maguzine,” and several foreign papers; the KING OF DENMAKK wear case- Machines made 
having shown the Inventor, the Rev. Malling Hansen, his appreciation of the invention hardened. hence five years ago still 
by decorating him with the *‘GOLD MEDAL OF MERIT.’ The *‘ Writing Ball” “ in use, and doing 
obtained A FIRST-CLASS MEDAT, at the Copenhagen Exhibition of 1872, and the their great dura- their work 
MEDAL FOR PROGRESS at the Vienna Universal Exhibition of 1873. bility. satisfacturily. 


ind to write his own letters, him who has lost both arms 5 to write and do it fast; . die i 
it allows of 10 copies being taken in one operation; it always writes distinctly and L NOTICE.—Agenorias with Black Cloth Plates always in stock for Milliners, Dress 
— It is, therefore, of value in the Telegraph Service for copying messages, i 

arge offices for correspondence, for copying shorthand notes, &c., &c. 


makers, or where preferred to the Bright Plate. — 
An inspection is respectfully invited by 
SOFUS E. HOLTEN, 82, GRACECHURCH STREET, LONDON, E. FZ 


Agent to the Proprietors of the British Pa‘ent ; 
and all particulars may be had of 


MR. C. GRAHAM CARTTAR, Public Accountant, 14, CLEMENT'S | Avent for London—8, SMITH & CO., 306 and 128, SOHO BAZAAR, 
INN, STRAND, W.C. SOHO SQUARE. 


Elegant Portable Treadle Stands, Price 21s., 30s., 34s., and £2 2s. 


London: Printed by H. W. Fosrer, 16, Bear Alley, Farringdon Street, F.C.; and Published for the Proprietors at 21, Cockspur Street, Charing Cross; and Sold by W. Kent 
. re 23, y  egemeeead Row, and "SAMPSON Low, Sox, & Marston, English, American, and Colonial Booksellers and Publishers, Crown Buildings, 188, Fieet Street, 
ondon, 
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